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At  the  Twenty-first  Annual  Meeting  of  the  Brighton  and 
Sussex  Natural  History  Society,  held  at  the  Dispensary, 
September  loth,  1874, 

It  was  Resolved, — 

That  the  Report,  Abstractor  Proceedings,  and  Treasurer's  Account, 
now  brought  in,  be  received,  adopted,  and  entered  on  the  minutes,  and 
printed  for  circulation  as  usual 

That  the  cordial  thanks  of  this  Meeting  be  given  to  tlie  Honorary 
Secretaries  and  Honorary  Librarian  for  their  labours  in  preparing  the 
same. 

That  the  following  gentlemen  be  elected  as  Officers  of  the  Society 
for  the  ensuing  year  : — President :  Alderman  Cox  ;  Treasurer  :  Mr. 
Thomas  Glaisyer ;  Committee  :  Mr.  J.  •  H.  Brown,  Mr.  Benjamin 
Lomax,  Mr.  C.  P.  Smith,  Mr.  Dennant,  Mr.  Dennet,  and  Mr.  G.  D. 
Sawyer ;  Honorary  Secretaries  :  Mr.  T.  W.  Wonfor,  38,  Buckingham 
Place,  and  Mr.  J.  C.  Onions,  56,  Middle  Street ;  Honorary  Librarian, 
Mr.  George  Scott ;  Honorary  Curator,  Mr.  R  Glaisyer. 

That  the  sincere  thanks  of  this  Meeting  be  given  to  the  Vice- 
Presidents,  Treasurer,  Committee,  Honorary  Secretaries,  Honorary 
Librarian,  and  Honorary  Curator,  for  their  services  during  the  past 
year. 

(Signed) 

J.  E.  HASELWOOD, 

President. 

It  was  also  Resolved, 

That  the  warmest  thanks  of  this  Meeting  be  presented  to  Mr.  J. 
£.  Haselwood,  for  his  able  conduct  as  President  during  the  past  year. 


REPORT. 


In  presenting  the  Twenty-first  Annual  Report  your  Com- 
mittee have  the  pleasure  of  recording  the  continued  prosperity  of 
the  Society,  which  has  considerably  increased  in  numbers  during 
the  past  year.  They  regret  the  loss  which  the  Society  has  sus- 
tained by  the  death  of  two  of  its  members,  viz.,  Mr.  Geere  and 
Mr.  J .  J.  Sewell,  the  latter  one  of  the  Vice-Presidents  and  who 
had  for  many  years  taken  an  active  part  in  promoting  the  pros- 
perity of  the  Society. 

The  state  of  the  finances  is  very  satisfactory ;  for  although 
the  Committee  have  a  balance  of  only  2s.  in  hand,  they 
have  been  able  to  meet  the  exceptionally  heavy  expenses  of 
the  year  caused  by  the  necessity  of  purchasing  book-cases  to  hold 
the  books  on  their  removal  to  the  Free  Library ;  and  to  expend 
the  sum  of  ;;^j2  8s.  2d.  in  the  purchase  of  new  books  and 
periodicals. 

The  following  books  have  been  presented  to  the  Society 
during  the  year  : — Tenth  Annual  Report  of  the  Belfast  Naturalists' 
Field  Club,  (from  the  Society)  :  Report  and  Proceedings  of 
Eastbourne  Natural  History  Society  (from  the  Society) ;  Journal 


of  the  Quekett  Club  (from  the  Society) ;  Proceedings  of  Geolo- 
gists*  Association  (from  the  Society)  ;  Annual  Report  and  Pro- 
ceedings of  Maidstone  and  Mid-Kent  Natural  History  Microscopical 
and  Philosophical  Society  for  1874  (from  the  Society) ;  Lists  of 
the  Local  Fauna  and  Flora  of  Eastbourne,  and  Supplement  to 
the  same  (from  Mr.  J.  C.  Roper) ;  Summary  of  a  Meteorological 
Journal,  kept  at  Crowboro',  by  C.  L.  Prince  (from  the  Author) ; 
Mild  Medicines,  by  Dr.  T.  Massy  (from  the  Author)  \  Geology  of 
Brighton,  Part  i.,  by  J.  Howell  (from  the  Author) ;  Quarterly 
Reports  of  Sub-Wealden  Exploration  (from  the  Secretary) ;  Trans- 
actions of  Smithsonian  Institution  (from  the  Institution) ;  Re- 
collections of  Agassiz,  &c.  (from  C.  F.  Dennet,  Esq.) ;  The 
Origin  of  some  of  the  I^ake  Basins  of  Cumberland,  by  C. 
Clifton  Ward,  F.G.S.  (from  the  Author)  \  The  Glaciation 
of  the  Northern  Part  of  the  Lake  District,  by  J.  Clifton  Ward, 
F.G.S.  (from  the  Author). 

The  following  books  have  been  purchased  during  the  yeai : — 
The  Norman  People ;  Grafting  and  Budding ;  T)nidall  on  Heat ; 
Linnean  Society's  Transactions,  vol.  28,  part  iv.,  vol.  30.,  part  i. ; 
Geological  Magazine ;  Zoologist ;  Entomologist's  Monthly  Maga- 
zine ;  Science  Gossip ;  Monthly  Microscopical  Journal :  Quarterly 
Journal  of  Microscopical  Science;  Popular  Science  Review; 
Quarterly  Journal  of  Science;  the  Entomologist;  Grevillea; 
Publications  of  the  Paleontographical  Society  for  1873 ;  ditto 
for  1874 ;  British  Annelids,  by  W.  C.  Mcintosh  (Ray  Societ/s 
Publications,  1873  and  1874.) 

The  number  of  volumes  in  the  Library  is  800,  exclusive  of 
pamphlets  and  unbound  current  periodicals,  and  your  Committee 
are  pleased  to  learn  the  circulation  of  books  continues  to  increase. 
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A  numbered  Catalogue  of  the  Society's  books  has  been  pre- 
pared by  Mr.  G.  Scott,  and  can  be  consulted  at  all  times  at  the 
Library  counter,  while  a  shelf  list  has  also  been  compiled,  showing 
not  only  the  position  on  the  shelves  of  each  work,  but  also  the 
number  of  volumes. 

During  the  year  the  Society's  Microscopical  Cabinet,  which 
now  contains  255  slides,  has  received  donations  from  the  following 
gentlemen  :  13  slides  from  Mr.  W.  H.  Smith  and  4  from  Mr. 
Wonfor.  And  your  Committee  report  with  pleasure  the  increased 
interest  taken  in  the  Microscopical  meetings,  and,  as  will  be  seen 
by  the  annexed  proceedings,  that  very  valuable  papers  have 
been  read  at  them. 

The  Conversazione  hdd  in  the  month  of  February,  at  the 
Royal  Pavilion,  was  very  successful,  both  in  the  number  of  those 
who  were  present,  and  in  the  variety  and  character  of  the 
entertainment 

Your  Committee  report  that  scarcely  any  response  has,  up  to 
the  present  time,  been  made  to  the  circular  inviting  assistance  in 
verifying  the  Fauna  and  Flora  of  Sussex,  as  suggested  in  Mr. 
Wonfor's  paper  of  April  10,  1873,  but  they  hope  at  the  next 
Annual  Meeting  to  present  a  more  favourable  report 

The  thanks  of  the  Society  are  due  to  the  Brighton  and  Hove 
Dispensary  and  the  Medico-Chirurgical  Society,  for  the  use  of  the 
room  at  the  Dispensary,  in  which  the  Meetings  of  the  Society 
were  held  up  to  March  last 

Your  Committee  have  great  pleasure  in  commemorating  the 
fact  that  since  the  last  Annual  Meeting  the  Free  Library  and 
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Museum  has  been  opened  to  the  public,  and  tha.t  upon  the  open- 
ing ceremony  the  Mayor  (Mr.  Alderman  Ireland)  gave  a  Soiree  to 
over  3,000  of  the  inhabitants  :  when  the  chief  part  of  the  Micro- 
scopical and  Scientific  Instrument  display  was  arranged,  at  the 
request  of  the  Mayor,  by  this  Socict>^ 

The  thanks  of  the  Society  are  specially  due  to  the  Town 
Council  of  Brighton  for  allowing  the  Society  to  take  up  its 
quarters  at  the  Free  Library  and  Museum,  where  its  books  have 
been  deposited,  on  the  condition  that,  while  the  Society  shall  hold 
its  meetings  in  the  Curator's  room,  the  public  may  use  its  books 
under  the  same  conditions  as  those  in  the  Free  Library,  full  rights 
being  reserved  to  members  of  taking,  books  home. 

Your  Committee  are  pleased  to  hear  that  the  public  have 
made  great  use  of  the  Society's  books  since  their  removal  to  the 
Free  Library. 

The  thanks  of  the  Society  arc  due  to  Mr.  G.  Scott,  the 
Curator  of  the  Free  Library  and  Museum,  for  the  valuable 
assistance  he  has  rendered  to  the  Society  during  the  past  year. 

The  thanks  of  the  Society  are  due  to  those  gentlemen  who 
have  read  Papers,  exhibited  Objects,  or  presented  Slides  for  the 
Cabinet,  Photographs  and  Drawings  for  the  Society's  Album,  or 
Specimens. 

The  Society  is  to  be  congratulated  on  the  increased  attendance 
at  its  meetings,  the  far  greater  accommodation  afforded  at  the  Free 
Library  and  Museum,  and  the  growing  mterest  taken  by  the 
Members  in  the  welfare  of  the  Society. 

The  Field  Excursions  since  the  last  report  have  been  as 
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follows :— September,  1873,  to  Shoreham;  October,  to  Glynde; 
May,  1874,  to  Balcombe ;  June,  to  Newick  (by  the  kind  invitation 
of  J.  H.  Sdater,  Esq.) ;  July,  to  Renfield;  August,  to  Shoreham. 

The  Annual  Excursion  took  place  on  the  2nd  of  July  to 
Groombridge,  and  being  of  a  specially  interesting  nature,  an 
account  of  it  will  be  found  in  the  subjoined  proceedings. 

In  concluding  their  Report,  your  Committee  beg  to  request  the 
Members  to  endeavour  to  promote  the  prosperity  of  the  Society 
by  bringing  its  merits  under  the  notice  of  their  friends,  by  con- 
tributions of  Works  of  Natural  History  to  the  Library,  of 
Photographs  or  Drawings  of  objects  of  Natural  History  for  the 
Album  and  of  Slides  for  the  Microscopical  Cabinet,  and 
particularly  by  reading  Papers  during  the  ensuing  year. 


ABSTRACT   OF   PROCEEDINGS. 


1873-4. 


September  iith. 

ORDINARY  MEETING— SPECIMEN  EVENING. 

On  taking  the  Chair,  the  newly-elected  President,  Mr.  J.  E. 
Haselwood,  said  that  as  the  Society  had  been  the  means  of  affording 
him  much  pleasure  and  giatification,  he  felt  it  his  duty  to  respond  to 
the  request  that  had  been  made  to  him ;  but,  as  the  members  had 
elected  him,  knowing  he  had.  no  special  qualification,  they  must  take 
the  responsibihty  of  the  step  in  the  event  either  of  his  Presidency 
being  a  failure  or  a  success.  He  need  hardly  say,  however,  that  he 
would  do  his  utmost  to  fulfil  the  duties  of  the  position,  and  he  heartily 
hoped  that  the  Society  would  have  a  prosperous  career  during  the 
ensuing  year. 

Mr.  G.  Scott,  in  acknowledging  a  vote  of  thanks,  said  that  when 
he  was  unexpectedly  elected  to  the  post  he  had  just  vacated,  he 
determined  to  be  as  regular  as  possible  in  his  attendance,  and  to  try  at 
least  to  preserve  his  equanimity  of  temper,  whatever  might  arise. 
Fortunately  there  had  not  been  a  single  opportunity  of  putting  the 
latter  resolution  to  the  test,  and,  with  regard  to  the  former,  he  was 
glad  to  say  that  he  had  attended  every  ordinary  meeting,  he  believed, 
except  one,  and  then  he  was  absent  in  Norfolk  on  an  expedition  by 
which  he  hoped  the  whole  town  would  benefit.  And  that  reminded  him 
that  a  kindly  reference  had  been  made  to  his  position  as  Curator  of  the 
Public  Library  and  Museum.  He  wished  to  say  that,  when  accepting 
this  appointment,  he  felt  a  strong  inclination  to  resign  the  presidency 
of  the  Society  lest  it  should  be  thought  to  detract  from  its  dignity. 
He  was  dissuaded,  however,  from  doing  this,  it  being  pointed  out  that 
there  was  a  very  good  precedent  in  the  connection  of  Professor  Edward 
Forbes  with  the  Geological  Society  (applause),  and  he  had  certainly 
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found  since  that  advantages  have  arisen  from  the  combination  of  the 
tvo  offices.  In  conclusion,  he  could  only  say  that  he  felt  much  pleasure 
in  having  such  a  successor  as  Mr.  Haselwood. 

Mr.  F.  E.  Sawyer  said  he  wished  to  remark  that  when  he  read 

his  paper  on  Earthquakes  in  Sussex  some  time  ago,  he  was  not  aware 

that  Mallett  had  collected  the  particulars  of  every  earthquake  in  the 

British  Isles,  of  which  there  was  a  record.      Having  recently  had  an 

opportunity  of  inspecting  Malletfs  records,  he  was  able  to  make  the 

following  additions  to  the  list  of  Sussex  shocks  : — During  the  shocks 

in  1638,  ''the  atmosphere  was  obscured  as  if  by  a  cloud."    In  1758, 

on  January  24th,  at  two  a.m.,  "a  slight  trembling,  lasting  but  a 

moment,"  was  felt  "  in  the  parishes  of  Worth  and  East  Grinstead, 

accompanied  by  a  rolling  noise.     The  windows  were  made  to  rattle.'* 

This  was  recorded  in  vol  50  of  the  Philosophical  Transactions.     In 

1833,  about  the  2nd  April,  at  8.15  p.m.,  a  shock  of  earthquake  was 

fdt  at  Horsham,  and  was  ''  more  perceptible  in  some  houses  than  in 

others.      Some  persons  were  greatly  frightened,  whilst  others  felt 

nothing."     The  authority  for  this  was  Gamier,, who  quoted  from  a 

London  letter  of  the  loth  April,  1 833.    These  two  shocks,  together 

with  the  one  mentioned  by  Mr.  Wonfor  as  occurring  in  1692,  increased 

the  total  number  of  shocks  in  the  County  to  21. 

Another  subject  to  which  he  wished  to  allude  was  the  statistics  as 
to  the  force  and  prevalence  of  wind  in  Brighton  during  the  last  year, 
the  anemometer  at  the  Pier  Head  having  now  been  there  twelve 
months.  The  distance  travelled  by  the  wind  in  September,  1872,  was 
11,633  miles;  October,  10,436  ;  November,  13,179  ;  December,  12,174; 
January,  1873,  I3yt^88 ;  February,  7,667;  March,  7,871  ;  April,  8,760; 
May,  9/>43  ;  June,  7,962;  July,  10,308  ;  August,  12,846 — total  during 
the  year,  125,367  miles,  giving  an  average  of  343  per  day,  or  14*3  per 
hour ;  the  maximum  in  one  day  was  904  miles,  on  December  8th,  1872. 
After  this  he  could  not  help  coming  to  the  conclusion  that  Brighton  is*' 
a  windy  place.  At  Rotherham  the  total  is  not  above  half  so  much 
but  at  Worthing  it  would  seem  to  be  about  the  same. 

Mr.   Scott   asked  whether  these  instruments  could  really  be 
relied  on  ? 

'  Mr.  Wonfor  pointed  out  that  there  was  a  very  great  difference 
between  inland  and  coast  towns,  in  consequence  of  the  land  and  sea 
breezes.       It  was  certainly  very  singular  that  less  wind  should  be 
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registered  at  Brighton  in  March  than  in  any  other  month  except 
February.  He  believed  that  Brighton  suflfered  very  much  less  from 
east-wind  than  places  on  the  east  coast,  and  that  the  prejudice 
respecting  an  east  wind  in  Brighton  was  unfounded. 

Mr.  C.  P.  Smith  exhibited  a  new  species  of  Solanum,  obtained 
from  Acton. 

Mr.  Pankhurst,  flint  spear  head  from  Portslade,  ironstone  from 
Crowboro',  curiously  encrusted  with  a  ferruginous  coating,  and 
silicified  bone,  said  to  be  human,  from  Frome. 

Mr.  Clayton,  fossils  from  the  Brighton  chalk  pits,  Sussex  marble, 
and  ancient  iron  crucifix  from  the  Priory,  Lewes. 

Mr.  W.  Nash,  iron  nodules  and  chalk  fossils  from  Amberley. 

Mr.  T.  Glaisybr,  a  fine  lump  of  Kauri  gum,  dug  at  the  roots  of 
the  Kauri  pine.  New  Zealand,  almost  in  the  condition  of  amber. 

Mr.  WONFOR,  oak  branch,  partially  stained  green  by  the  fungus 
Helotium  jEruginosum,  Oak  thus  stained  is  used  in  the  manufacture 
of  Tunbridge  Wells  ware. 

Mr.  R.  Glaisyer,  specimens  of  polished  Sussex  marble. 


September   25TH. 

MICROSCOPICAL  MEETING.— GENERAL  EVENING. 

A  letter  was  read  from  the  Mayor,  Mr.  Alderman  Ireland 
thanking  the  Society  for  the  assistance  rendered  at  the  Soirde  given 
by  him  at  the  opening  of  the  Free  Museum  and  Library,  Sept.  nth, 
especially  with  the  Miscroscope,  of  which  the  Mayor  remarked, 
"  The  gratification  afforded  by  the  Microscopic  department  has  been 
a  source  of  congratulation  again  and  again."  The  Mayor's  letter 
was  ordered  to  be  entered  on  the  minutes. 

It  was  also  announced  that  the  Lewes  Natural  History  Society 
would  hold  a  Microscopical  Soiree  on  Monday,  the  29th,  at  the 
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County  HaUy  Lewes,  to  which  the  Members  of  the  Society  were 
invited.  It  was  thought,  though  the  notice  was  short,  that  some  of  the 
Members  would  be  able  to  avail  themselves  of  the  invitation,  and  take 
their  microscopes  with  them. 

The  President,  Mr.  J.  E.  Haselwood,  hoped,  as  this  was  the 
first  Microscopical  Meeting  at  which  he  had  the  honour  to  preside,  the 
suggestion  he  was  about  to  make  would  be  favourably  received,  viz., 
that  an  evening  should  be  occasionally  set  apart  for  practical  instruc- 
tion on  some  point  in  connection  either  with  the  mounting  of  objects 
or  the  manipulation  of  the  microscope.  He  knew  such  evenings  had 
been  arranged  in  the  past,  when  very  valuable  hints  were  given  by 
some  of  the  Members  who  had  paid  more  attention  than  others  to  the 
microscope.  One  such  evening  he  well  recollected,  when  Mr.  Hennah 
dissected  out  palates  before  them, — a  practical  lesson  some  of  them 
were  able  afterwards  to  put  in  practice  for  themselves.  He  thought 
similar  instruction  would  be  not  only  appreciated  but  be  very 
valuable  to  many  whom  he  might  call  from  their  less  practice,  (he 
younger  microscopists. 

Mr.  Won  FOR  was  sure,  if  it  were  indicated  in  what  way  some  of 
them  could  help  their  fellow- workers,  they  would  with  pleasure  render 
them  assistance,  as  they  had  done  on  former  occasions.  One  of  the 
objects  of  settinjg  apart  one  evening  in  each  month  for  the  microscope 
was  to  bring  those  Members  who  worked  with  it  closer  together,  so 
that  they  might  compare  notes  and  give  each  other  help. 

Mr.  F.  E.  Sawyer  enquired  whether  any  Member  could  give 
them  instruction  in  cutting  rock  sections  ? 

Mr.  WONFOR  feared  none  of  their  Members  could  help  in  cutting 
sections  of  the  hard  rocks,  which  required  a  lapidary's  wheel  ;  but  as 
regarded  the  softer  rocks,  a  plan  he  had  illustrated  some  time  since  of 
rubbing  down  sections  on  sand  paper  of  different  degrees  of  fineness 
worked  well.  He  thought  some  of  the  Members  present  had  tried  it 
with  sSiccess  and  had  obtained  good  sections,  as  well  as  of  coal,  a 
method  of  making  sections  of  which  he  had  also  illustrated. 

Mr.  Sew  ELL  thought  Members  would  learn  a  great  deal,  if,  after 
taking  a  practical  lesson,  they  showed  the  results  of  their  own  work, 
their  failures  as  well  as  successes,  because  they  might  then  have  pointed 
out  wherein  they  had  failed. 
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After  various  suggestions,  it  was  resolved  that  the  next  Micro- 
scopical Meeting  be  devoted  to  practical  instruction  in  "  mounting  in 
fluid,"  when  it  was  hoped  different  Members  would  show  how  it  was 
done. 

The  Meeting  then  became  a  Conversazione,  when  some  very- 
interesting  and  beautiful  objects  were  exhibited  by  Messrs.  R.  Glaisyer, 
Hurst,  F.  E.  Sawyer,  W.  H.  Smith,  and  Wonfor.        * 

During  the  evening  Mr.  Wonfor  distributed  among  the  Members 
present  portions  of  the  wings  of  butterflies  and  moths,  and  of  the  wing 
cases  and  bodies  of  beetles  from  the  Museum,  and  which  were  in  too 
broken  and  damaged  a  condition  to  be  of  any  avail  for  Museum 
purposes,  but  which  were  thought  might  be  useful  to  Microscopists. 


October  qth. 

ORDINARY    MEETING.— DR.  STEVENS   ON   SARSENS, 
GREYVVETHERS,    OR    DRUID    STONES. 

*    Definition. 

Throughout  the  western  chalk  districts  of  England,  and 
following  more  or  less  the  lines  marked  out  by  the  middle  and  lower 
series  of  the  Tertiary  Eocenes,  masses  of  stone  had  been  observed, 
in  some  places  profusely  scattered  and  of  huge  dimensions,  in  others 
sparingly  so,  and  of  comparatively  insignificant  size.  Aubrey  wrote  of 
them  under  the  head  of  Sarsden  or  Sarsdon  stones ;  and  considered  that 
"  the  name  owed  its  origin  to  a  village  near  Andover  called  Sarsden,  i,e. 
Csarsdene,  perhaps  don,  Csesar's-dene,  Caesar's-plaine,  now  Salisbury- 
plaine,"  There  was  another  derivation  from  Saraceriy  meriting  more 
respect  The  Latin  Saxitm  had  been  suggested  as  fixed  to  them  in 
Roman  times,  subsequently  corrupted  to  Sarsenhy  the  Romanized 
Britons.  Another  derivation  had  been  found  in  the  Anglo-Saxon  sel- 
siaUy  great-stone.  One  other  solution,  the  Saxon  ses,  a  stone,  the 
plural  of  which,  sessan,  came  very  near  to  sasen  or  sassen,  the  name 
by  which  they  were  known  among  the   Berkshire  rustics. 
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The  word  Greywethcr  evidently  obtained  its  origin  in  the  resem- 
blance these  stones  bore  to  sheep,  when  distantly  seen  in  scattered  lines 
upon  tiie  Downs.  As  the  stones  on  the  Marlborough  Hills  all  trended  in 
the  same  direction,  the  idea  at  once  took  possession  of  the  mind  that  it 
was  a  stream  of  rocks  even  yet  moving  onwards.  In  some  places  they 
lie  hurled  as  it  were  at  random  over  each  other,  as  if  they  had  formed 
the  d^fris  of  an  overwhelming  avalanche,  and  in  other  places  they  were 
huddled  one  over  another  like  the  fallen  ruins  of  some  Cyclopean 
temple,  or  in  scattered  blocks  as  if  thrown  broadcast  over  the 
Downs. 

The  term  Druid  Stones  referred  especially  to  those  Celtic  monu- 
ments standing  in  detached  places  associated  with  Druidical  ntes. 

Distribution. 

The  space  over  which  they  were  found  comprehended  a  triangular 
patch  on  the  world's  surface,  its  apex  resting  in  North  Wiltshire,  and 
its  base  on  the  German  Ocean — from  Margate  to  Lowestoft  Lying 
along  its  north  and  south  flanks  were  bold  hills  of  chalk,  which 
probably  overlooked  this  Tertiary  area  during  the  glacial  period,  when 
thdr  bases  were  washed  by  the  waves  of  a  surging  sea. 

On  looking  over  the  Berkshire  area,  it  would  be  observed  that  the 
Kennet  extended  from  the  Marlborough  Downs,  east^vard,  and  joined 
the  older  and  more  voluminous  Thames  at  Reading,  this  same  Thames 
eating  its  way  from  north  and  west  through  the  lower  stratifications  of 
the  great  Tertiary  plane  of  marine  denudation.  It  was  in  the  western 
extremity  of  the  basin,  and  extending  for  miles  over  an  area  west  of 
Marlborough,  and  away  northwards  towards  Swindon  that  the  Sarsens 
chiefly  abounded.  So  thickly  were  they  spread  over  miles  of  country 
that  the  traveller  might  almost  leap  from  stone  to  stone  without  touch- 
ing the  earth. 

Their  distribution  in  places,  nevertheless,  appeared  somewhat 
patchy,  rendering  it  difficult  to  determine  for  what  reason  in  the 
same  district  one  slope  of  a  valley  was  strewn  with  them,  another 
left  bare.  Some  of  the  Sarsens  from  their  unworn  condition  evidently 
rested  near  or  at  the  original  spots  where  they  were  consolidated. 
Such  concretions  were  to  be  looked  for  wherever  the  Lower  Tertiaries 
had  found  a  footing. 
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Origin  and  Structure. 

Various  theories  had  been  advanced  to  account  for  their  origin, 
some  of  a  very  unlikely  character  ;  but  some  pointed  to  the  idea  that 
the  Sarsens  had  been  derived  from  the  Woolwich  and  Reading  series. 
Mr.  Prestwich  considered  the  evidence  was  in  favour  of  their  derivation 
from  the  mottled  clays  and  sands  overlying  the  chalk,  known  as  the 
Plastic  clay,  from  the  Woolwich  and  Reading  series  ;  and  based  his 
conclusions  mainly  on  the  fact  that  the  sands  of  thesft  beds  were  of 
precisely  the  same  mineral  character  as  the  blocks  themselves — the 
concretionary  stone  representing,  in  each  case,  the  component  part  of 
some  portion  of  the  Woolwich  and  Reading  series. 

Mr.  Whitaker  advanced  the  opinion,  evidently  based  on  sound 
observation,  that  the  sandstone  masses,  lying  on  the  downs  west  of 
Marlborough,  owed  their  origin  to  the  Bagshot  sands,  these  sands  having 
rested  on  the  chalk  of  that  district,  whither  they  extended  beyond  the 
London  clay,  which  clay  thins  off  to  nothing  near  Marlborough.  In  further 
evidence  he  had  found  these  sandstones  resting  on  the  London  clay,  which 
intervened  between  the  Bagshot  sands  and  the  Woolwich  and  Reading 
beds.  It  was  remarkable  that  on  this  outside  edge  the  sarsens  largely 
predominated  ;  and  Mr.  Whitaker's  views  were  further  strengthened  by 
the  fact  that  the  blocks  contained  no  fossils,  whereas  the  underlying 
beds  being  in  some  cases  fossiliferous,  it  was  likely  fossils  would 
occasionally  be  found  in  them  if  formed  wholly  from  these.  At  the* 
same  time,  he  coincided  with  Mr.  Prestwich  that  §ome  of  the  Conglo- 
merates were  referable  to  the  Plastic  clay. 

The  original  idea  that  the  greywethers  of  the  Wiltshire  downs 
were  due  to  theBagshots  did  not,  however,  rest  with  Mr.  Whitaker, inas- 
much as  Smitli,  the  parent  of  English  geology,  long  ago  advanced  the 
opinion,  that  an  extensive  stratum  of  sand,  containing  these  stones, 
once  overspread  the  chalk  of  North  Wiltshire. 

Although  no  fossils  had  been  observed  in  the  greywethers,  some 
peculiar  root-like  holes  had  the  appearance  of  having  come  from  marine 
plants.  Their  surfaces  were  in  some  instances  pitted  with  basin-like 
hollows,  somewhat  resembling  the  depressions  made  in  rocks  along  the 
sea  shores,  perhaps  by  the  friction  against  pebbles  lashed  into  motion 
by  the  waves.  From  the  uniformity  of  structure  in  the  Wiltshire 
sarsens  it  would  almost  seem  as  if  they  were  the  fragmentary  remains 
of  a  continuous  stratum  that  once  had  a  wide  range  ;  but  there  could 
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be  no  doubt  that,  in  some  instances,  they  had  been  agglutinated  in 
separate  blocks,  much  as  we  now  found  them.  Many  were  angular 
and  unrolled,  and  had  evidently  not  travelled  far  from  the  spots 
where  they  were  imbedded.  They  were  further  agglutinated  together 
in  nodules  of  all  sizes,  and  of  greater  or  less  hardness. 

The  variety  oi  material  out  of  which  they  were  constructed — in  some 
instances  worn  or  unworn  flints,  in  others  pebbles,  forming  pudding-stone, 
in  others  again  fine  ferruginous  grit — evidently  served  to  show  that,  under 
favourable  conditions,  almost  any  material  formed  the  rough  substance 
of  the  stones  when  brought  in  contact  with  the  cementing  material. 
Those  recently  taken  from  their  sandy  beds  were  not  unusually  coated 
with  imperfectly  solidified  sand,  merging  into  the  character  of  the 
parent  blocks,  the  process  of  accretion  seeming  to  be  the  gathering 
together  of  the  siliceous  particles  around  the  surface  of  the  stones. 
There  were  doubtless  differences  in  the  chemical  constitution  of  these 
•:onsolidations. 

Mr.  Maw,  in  writing  of  such  concretions  found  in  the  drift  of 
Suffolk,  stated  that  the  hardest  nodules  were  resolvable  into  sand  by 
the  action  of  hydrochloric  acid,  which  seemed  to  imply  that  the 
cementing  material  was  calcareous  ;  aYid  one  block  was  found  to  con- 
tain only  a  very  little  lime  in  the  shape  of  silicate.  The  Sarsens  of 
Wiltshire  had  been  found  to  be  composed  of  very  pure  silex ;  their 
structure  consisting  of  pure  siliceous  sand,  agglutinated  by  a  siliceous 
cement  They  contained  no  carbonate  of  lime ;  and  the  trace  of 
peroxide  of  iron  found  in  them  was  due,  probably,  to  the  infiltration  of 
ferruginous  particles  from  the  neighbouring  soil,  as  the  iron  did  not 
penetrate  beyond  the  exterior  of  the  stones,  the  interior  being  generally 
quite  white.  There  appeared  to  be  a  total  absence  of  saline  matter. 
The  weight  per  cubic  foot  was  1 54lbs. 

There  were  good  grounds  for  believing  that  the  drifting  of  these 
stones  was  coeval  with  the  formation  of  those  widely  extended  patches 
of  deposits,  called  "  Brickearths,"  which  had  resulted  from  the  breaking 
up  of  the  older  Eocenes.  These  drifts  had  received  able  exposition  at  the 
hands  of  Mr.  Whittaker ;  and  although  many  oscillations  of  level  had  taken 
place  since  their  deposition,  and  considerable  modifications  of  climate, 
there  was  very  little  doubt  that  the  Brickearths  were  laid  down  at  the 
close  of  the  glacial  epoch,  at  the  time  when  the  valleys  were  eroding, 
and  the  face  of  the  land  about  to  be  made  to  assume  its  present 
contour— a  period  that  immediately  preceded  the  advent  of  man. 

c 
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A  good  deal  of  high  land  in  the  neighbourhood  of  the  Kennet  was 
covered  with  a  deposit  geologically  called  "  clay-with-flints,"  overlying 
which  were  brick-earths,  intermingled  with  whigh,  and  lying  in  the 
clay-with-flints,  Sarsens  were  often  found.  Now,  these  beds  always 
occurred  in  hilly  ground,  and  in  the  upper  chalk.  In  accounting  for 
the  presence  of  the  Brickearths  it  would  be  necessary  to  consider  that, 
at  an  early  date,  the  stratified  Eocenes,  of  enormous  thickness  in 
places,  occupied  an  arctic  sea,  or  rather  two  small  inland  seas,  for 
such  the  so-named  London  and  Hampshire  Basins  might  be  considered  ; 
and  that,  by  exposure  to  rapid  currents,  tides,  and  ice-floes,  a  large 
portion  of  the  strata  became  denuded,  leaving,  as  the  waters  shallowed 
by  a  gradual  retiring  of  the  land,  masses  of  unstratified  amorphous 
material  over  the  face  of  the  country.  This  same  denudation  left 
bare  in  places  the  Bagshot  sands,  London  clay  or  Woolwich  beds,  as 
standing  memorials  of  the  wreck  to  which  the  Tertiaries  had  been 
exposed.  This  was  succeeded  by  the  scooping  out  of  holes  and  pipes 
in  the  underlying  chalk,  which  Sir  C.  Lyell  and  Mr.  Prestwitch  con- 
sidered must  be  due  to  the  solution  and  carrying  away  of  the  chalky 
material  by  water,  charged  with  carbonic  acid  gas,  derived  from  the 
decomposition  of  the  vegetable  matter,  which  must  have  largely  over- 
laid the  surface.  This  process  continuing  would  in  time  be  the  means 
of  removing  immense  masses  of  chalk,  the  calcified  water  escaping 
down  the  pipes  into  the  reservoirs  and  gullies  permeating  the  chalk 
hills. 

At  the  time  the  pipes  were  forming  the  ^lay  became  precipitated 
into  them,  and  mixing  with  the  chalk-flints  the  whole  graduated  to 
the  bottom,  and  formed  the  clay-with-flints.  The  Sarsens  also  dropped 
into  the  holes  ;  and  that  portion  of  the  clay  which  could  not  be 
absorbed  into  the  clay-with-flints,  remained  on  the  top  of  the  beds, 
and  had  been  denominated  Brickearth.  Green  and  black-coated  flints 
were  not  unfrequently  found  mingled  with  these  deposits.  Straggling 
pipes  were  further  found  in  connection  with  these  pot-holes,  filled  with 
coloured  clay,  derived  probably  from  the  decay  of  the  chalk ;  and 
sand  had  also  frequently  worked  its  way  down  into  the  pipes  with  the 
clay.  During  the  time  the  sand-pipes  were  forming  the  clay,  sand, 
and  other  materials  had  gradually  become  washed  away,  and  channels 
fonned  in  the  superincumbent  chalk.  Then  followed  the  snow,  rainj 
and  tempest  of  Mr.  Tylor's  so-called  "  pluvial  period,"  which  tracked 
the  footsteps  of  the  sub-arctic  period,  and  these  persistent  agents 
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ultimately  scooped  out  the  chalk-valleys,  and  the  Sarsens,  dropping 
down  as  the  valleys  deepened,  finally  found  their  present  resting 
places. 

It  had  often  been  conjectured  that  the  blocks  were  transported 
from  great  distances  by  glacial  agency  ;  but  there  was  no  sufficient 
grounds  for  such  an  opinion,  inasmuch  as  the  stones  were  all  of  one 
local  formation ;  whereas  far  travelled  ice-borne  boulders  would  most 
likely  include  rocks  of  very  diverse  kinds.  It  was  quite  probable, 
however,  that  ground-ice  might  have  been  an  agent  in  transporting 
some  of  the  larger  masses  for  considerable  distances  along  the  valleys. 
Indeed,  the  abrupt  escarpments  on  some  of  the  hill  sides,  in  the  course 
of  the  chalk- valleys,  so  different  in  aspect  from  the  ordinary  rounded 
outlines  which  characterise  chalk  districts,  pointed  to  some  grinding 
action  in  their  production,  and  such  as  might  have  arisen  from  masses 
of  ice  formed  at  the  bottom  of  the  streams,  and  which  rising  to  the 
surface  laden  with  stones  and  gravel,  were  swept  onwards  with  im- 
mense force  by  the  flood-waters,  scarping  the  valley  projections  in 
their  progress.  A  paper  by  Engelhard t,  of  which  a  translation 
appeared  in  the  "  Smithsonian  Report "  for  1866,  pointed  out  the  conse- 
quences of  these  ice-drifts  in  choking  the  fivers,  and  during  a  rapid 
thaw,  flooding  the  Rhenish  and  Danubian  provinces. 

This  grooving  process  had  left  unmists^ble  evidence  of  its 
handiwork  in  the  drift  lying  along  the  sides  of  the  Kennet-vale,  at  a 
height  of,  in  some  places,  60  feet  above  the  present  valley  level, 
showing  that  the  stream  had  once  occupied  that  height.  Thus  the 
upper  and  lower  beds  were  of  very  different  ages.  And  although 
some  of  the  Sarsens  were  unworn  and  untravelled,  others  showed 
signs  of  rough  usage  from  swift  currents  of  long  duration,  as  they  were 
found  in  places,  as  on  Inkpen  Common,  drifted  in  amongst  hetero- 
geneous materials,  derived  from  every  formation  in  the  London  Basin. 
At  an  indefinitely  less  distant  period  the  present  diminished  stream 
commenced  flowing  through  the  valley.  All  these  several  conditions 
were  not  accomplished  without  much  and  diversified  handling  on  the 
part  of  the  many  handmaids  employed  by  Nature.  The  land  rose 
slowly  or  by  starts,  the  terraces,  probably,  marking  the  changes  of 
level ;  and  when  the  more  powerful  of  the  denuding  agents  had  ceased 
their  operations,  the  lower  valleys  had  beg^n  to  retain  the  gravel 
obtained  from  the  older  gravel  beds  on  the  higher  ground,  and  of  the 
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chalk  beneath,  and  gradually  the  silt,  mud,  and  lastly  the  peat,  brought 
the  face  of  the  valley  to  its  present  quiet  contour ;  and  now  the  con- 
tracted river,  supplied  by  a  less  rainfall,  and  a  diminished  valley-slope, 
flowed  on  without  any  great  periodical  change  in  volume  or  velocity. 


USES. 


From  the  time  that  the  ancient  Celtic  people  pastured  their 
herds  upon  the  Downs  to- the  present  hour,  the  Sarsen  stones  had  been 
appropriated  to  very  various  uses.  Spread  broadcast  over  the  face  of 
hill  and  dale,  and  easily  accessible,  and  other  building  materials  not 
being  immediately  at  hand,  what  more  natural  than  that  the  primitive 
Briton  should  have  selected  those  fashioned  by  Nature  to  suit  his  pur- 
poses, and  with  them  built  his  temples,  cromlechs,  and  memorial 
stones.  It  was  found  therefore  that  he  availed  himself  of  some  of  the 
most  gigantic  specimens  for  the  erection  of  two  out  of  the  four 
circles  of  Stonehenge,  and  the  whole  of  Abury,  together  with  its 
mystic  serpentine  avenues,  which  were  stated  by  Stukely  to  have  con- 
sisted, inclusive  of  the  circles  of  the  temple,  of  600  of  these  Sarsen 
masses,  their  individual  weight  probably  averaging  from  60  to  100  tons. 
Similar  stones,  not  half  a  century  ago,  surrounded  many  of  the 
Wiltshire  barrows  ;  but  most  of  them  had  been  since  used  up  for 
road  repairing,  or  for  building  purposes.  One  remarkable  relic  of 
ancient  times  was  a  holed  Sarsen,  standing  under  a  tree  by  the  road- 
side at  Kingston  Lisle,  near  the  famous  hill  of  the  White  Horse.  It 
had  long  given  the  name .  of  the  "  Blowing  stone "  to  a  wayside 
hostelry.  The  noise  emitted  by  blowing  into  the  upper  part  of  the 
stone  was  so  terrific,  that  if  uttered  in  the  silence  of  the  night  it  must 
have  effectually  awakened  the  Saxon  slumberers  in  the  vale  below. 

Some  of  the  Romanized  Britons  used  these  stones  to  build,  by 
simple  impaction,  their  villages  on  the  Downs  ;  one  of  which  stood 
near  Russley,  a  lonely  spot  not  far  from  the  old  Ridgeway,  a  British 
trackway  from  time  immemorial  used  by  the  Welsh  drovers,  with  their 
cattle  travelling  out  of  the  West  of  England.  And  yet  again,  tlie 
materials  used  by  the  Roman  Britons  had  been  carted  away  to  con- 
struct the  modern  village  of  Baydon.  Walls,  bams,  piggeries, 
cottages,  mansions,  churches,  all  had  received  a  taste  of  the  Sarsens 
of  the  Tertiary  Basin.  These  massive  blocks,  therefore,  consolidated 
in  a  sea-bed  thousands  of  years  before  man's  advent,  and  left  stranded 
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by  the  gradual  retreat  of  the  waters,  all  their  concomitant  sands,  clays, 
and  other  oceanic  sedimentary  matters  washed  away  from  them,  and 
after  subsequent  exposure  for  ages  to  the  rude  elements,  used  as 
building  stones  in  the  Pagan  temple  of  the  Celt,  as  well  as  in  con- 
structing the  mansion  of  the  modem  English  Noble,  their  past  might 
litly  furnish  a  tlicmc  for  the  Geologist,  the  Poet,  or  the  Antiquary.* 


A  cordial  vote  of  thanks,  proposed  by  the  President,  Mr.  Hasel- 
wood,  was  given  to  Dr.  Stevens,  in  whose  absence  the  paper  was  read 
by  Mr.  Wonfor,  one  of  the  Honorary  Secretaries. 

In  reply  to  an  enquir>'  by  Mr.  Sawyer, 

Mr.  Wonfor  said  that  specimens  of  Sarsen  stone  might  be  seen 
on  the  Dyke  Road,  and  in  several  parts  of  Brighton,  some  of  them 
being  very  large. 

Mr.  Scott  mentioned  that  they  were  to  be  found  on  the  HoUing- 
dean  Road,  in  the  village  of  Stanmer,  and  in  Moulscombe  Farm,  near 
the  Lewes  Road,  the  largest  piece  that  he  knew  of  being  at  the  last- 
named  place.  These  stones  were  sometimes  used  for  dividing  estates. 
He  had  brought  with  him  several  pieces  as  specimens. 

ilr.  Wonfor  remarked  that  Mr.  Alderman  Martin  had  told  him 
that  three  large  greywether  stones,  originally  standing  at  the  top  of 
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Clifton  Hill,  had  been  used  for  forming  the  base  of  the  Fountain  on  the 
Steine,  and  another  which  had  marked  the  boundary  on  the  Dyke 
Road,  had  been  carried  away  to  forni  part  of  a  fernery.  A  very  large 
one  used  to  stand  in  the  Temple  field,  near  Denmark  Terrace,  but  it 
had  probably  been  disposed  of  in  the  same  way  as  a  flint  stone  of 
prodigious  size,  that  was  once  to*  be  seen  in  Kemp  Town— a  hole 
having  been  dug  into  which  it  had  been  placed. 

Mr.  Scott,  for  the  sake  of  eliciting  Mr.  Ward's  opinion,  said  he 
thought  that  possibly  ice  agency  had  something  to  do  with  the 
distribution  of  the  Sarsen  stones,  seeing  that  erratic  blocks  had  been 
carried  some  hundreds  of  miles  by  the  same  agency.  He  thought 
that  Dr.  Stevens  had  rather  ignored  this. 

Mr.  Won  FOR  pointed  out  that  the  formations  were  known  from 
which  other  erratic  blocks  came ;  but  there  was  no  known  formation 
from  which  the  Sarsens  could  come. 

Mr.  H.  Verrall  pointed  out  several  facts  which  militated 
against  this  theory ;  among  others,  there  was  no  evidence  of  glacial 
action  south  of  the  Thames  line. 

Mr.  J.  Clifton  Ward,  F.G.S.,  Geological  Survey,  remarked 
that  where  rocks  were  deposited  by  ice  agency  many  different  rocks 
were  found  ;  but  the  greywethers  were  not  mixed  with  other  rocks. 
From  a  very  close  intimacy  with  ice-borne  boulders,  he  felt  pretty 
certain  the  Sarsens  originated  as  Dr.  Stevens  had  suggested. 

Dr.  CORFE  asked  if  the  stones  of  Stonehenge  were  not  different 
from  the  greywethers  ?    He  had  always  understood  so. 

Mr.  G.  Scott  :  Most  of  them  are  greywethers  ;  but  some  are 
not ;  these  had  been  thought  to  be  presentation  stones. 


October  23RD. 

MICROSCOPICAL   MEETING.  — DR.    HALLIFAX    AND 
MR.   WONFOR   ON    MOUNTING   IN    FLUID. 

In  accordance  with  a  wish  expressed  by  the  President,  Mr.  J.  E. 
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Haselwood,  at  the  previous  meeting,  Dr.  Hallifax  and  Mr.  Wonfor 
gave  a  practical  lesson  to  the  Members  present  on  Fluid  Mounting. 

It  was  hrst  pointed  out  that  failure  in  securing  permanence  and 
freedom  from  air-bubbles  was  not  confined  to  slides  mounted  by 
amateurs,  but  was  a  common  fault  in  the  preparations  of  some  pro- 
fessional mounters,  notable  examples  of  such  failures  being  handed 
round  for  inspection. 

Among  the  chief  causes  of  the  presence  of  air-bubbles  was  either 
a  want  of  perfect  union  between  the  cell  and  the  slide,  or  imperfection 
in  the  mode  of  fixing  the  covering  glass.  This  was  seen  in  glass  cells 
in  a  less  degree,  but  more  so  in  the  various  substitutes  for  glass  of  a 
more  or  less  porous  character.  The  same  remark  applied  to  the 
shallow  cells  made  with  cement,  and  the  turntable ;  the  cause  of 
failure  in  each  case  arising  from  a  want  of  union  between  the  slide 
and  the  celL 

Another  cause  of  failure  was  a  want  of  flatness  in  the  cell ;  in  the 
case  of  glass  and  some  other  substances  it  was  difficult  to  grind  down 
to  a  flat  surface,  but  with  cells  made  of  the  materials  they  had  used 
for  years  a  perfectly  flat  surface  could  be  easily  obtained.  There  was 
one  caution  very  necessary  to  beginners,  and  a  neglect  of  which  was 
a  ver)'  fertile  source  of  failure.  Never  hurry  the  operation  in  mount- 
ing. It  was  also  well  to  allow  the  object  to  steep  for  some  time  in  the 
fluid  in  which  it  was  intended  to  preserve  it.  By  this  means  the  fluid 
penetrated  into  the  object,  and  the  after-presence  of  air-bubbles  iji  the 
mounting  was  often  avoided.  In  some  cases  steeping  in  alcohol,  the 
application  of  gentle  heat  or  the  use  of  the  air-pump  was  very  advan- 
tageous, though  the  last-named  might  be  dispensed  with  by  allowing 
more  time. 

When  the  object  was  placed  in  the  cell  it  was  found  advisable  to 
heap  up  the  fluid,  and  then  to  place  the  covering  glass  on  it  as 
horizontally  as  possible. 

The  making  of  deep  and  shallow  cells,  with  modes  of  fixing  them 
on  the  glass  slides,  and  the  different  kinds  of  fluid  best  suited  for  different 
classes  of  objects,  with  the  method  of  manipulation  were  practically 
shown  by  both  gentlemen  mounting  different  objects  in  deep  and 
shallow  cells,  many  hints  being  given  at  the  same  time  on  the  prepa- 
ration of  cells  and  objects. 
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Information  being  asked  for  respecting  mounting  in  Canada 
balsam,  it  was  recommended  that  it  be  used  as  fluid  as  possible  and 
cold.  The  process  of  boiling,  as  recommended  in  some  manuals,  being 
strongly  condemned  for  most  preparations.  If  time  or  very  gentle 
heat  were  allowed  any  trace  of  air-bubbles  would  vanish.  Attention 
was  then  drawn  to  a  mode  of  mounting  fresh  animal  tissue  in  balsam 
by  steeping  in  absolute  alcohol,  by  which  means  the  water  was 
absorbed,  then  in  an  essential  oil,  such  as  oil  of  Cassia,  and  lastly 
mounting  in  fluid  balsam.  Preparations  were  shown  mounted  in  this  way 
in  which  the  time  consumed,  from  cutting  the  object  until  the  covering 
glass  was  placed  over  it,  was  not  more  than  twenty  minutes.  The  object 
had  been  placed  on  the  glass  slide,  absolute  alcohol  had  been  added 
and  drained  off,  this  was  twice  repeated,  then  oil  of  Cassia,  and  lastly 
fluid  balsam. 

Very  cordial  thanks  were  given  to  Dr.  Hallifax  and  Mr.  Wonfor- 
for  a  practical  lesson,  which  lasted  an  hour  and  a  half,  and  was 
evidently   appreciated   by  a  strong   muster   of    the    Microscopical 
Members. 


November  13TH. 

ORDINARY    MEETING.— MR    E.    A.   PANKHURST    ON 

"SOME  OF  THE  RECENT  DISCOVERIES  RESPECTING 

THE  VITAL  POWER  OF  PLANTS." 

There  was  great  difficulty  in  determining  "  What  is  a  plant/'  or 
to  say  where  plant  life  ended  and  animal  life  began.  If  they  affirmed 
that  the  power  of  independent  motion  distinguished  the  animal,  then 
the  coral,  polyp,  and  many  related  species  which  had  no  more  in- 
depent  motion  than  an  oak,  must  be  considered  as  plants,  and  the 
ciliated  spores  of  plants  which  moved  hither  and  thither  in  the  field 
of  the  microscope  must  be  considered  as  animals ;  and  was  the  quick 
rolling  Volvox  Globaior  less  a  plant,  because  it  turned  and  moved. 

Linnaeus  thought  he  had  settled  the  question  with  his  aphorism 
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"  minerals  grow,  plants  grow  and  live,  animals  grow,  live,  and  feel ;" 
but  as  Dr.  Carpenter  remarked,  "  It  is  a  very  difficult  problem  to 
separate  plants  from  animals  by  the  simple  distinction  of  feeling.  The 
only  idea  we  have  of  feeling  in  the  lower  animals  arises  from  our 
attributing  the  same  sensation  to  animals  when  they  move  as  we 
experience  ourselves,"  The  tentacles  of  the  sea  anemones  moved  when 
they  were  touched,  and  so  'we  said  the  sea  anemone  felt ;  the  leaf  of 
the  sensitive  plant  moved  when  touched,  the  filaments  of  the  barberry 
stamens  fell  down  and  struck  the  pistils  when  irritated — did  they  feel  ? 
The  only  criterion  of  feeling  was  movement  in  response  to  touch,  and 
if  this  must  be  the  test  then  many  vegetable  organisnis,  such  as  the 
sensitive  plant,  must  be  classed  as  animals. 

The  test  of  possessing  a  nervous  system  was  an  equally  futile  one. 
Some  animals,  like  plants,  had  no  semblance  of  a  mouth  or  stomach,  and 
received  their  food  indiscriminately  at  any  part  of  their  surface.  Fung^, 
too,  demanded  organic  and  not  inorganic  matter  as  pabulum,  whilst  the 
drosera  or  sun-dew  of  our  English  marshes,  which  had  the  faculty  of 
entrapping  insects,  seemed  to  know  what  substances  wereworthy  of  being 
retained,  as  its  glands  did  not  close  over  pieces  of  wood  which  were  put 
on  the  leaf,  but  a  small  piece  of  beef  was  at  once  caught  and  retained 
by  the  glands,  and  after  some  time  the  juices  were  extracted  and  it  be- 
came colourless.  These  remarks  applied  with  equal  force  to  the  sea 
anemone.  Could  they,  on  the  face  of  the  above  experiments,  refuse 
power  of  instinct  to  the  strange  animal  plant  of  which  he  had  been 
speaking  ? 

* 

It  was  well  known,  too,  that  those  tissues  of  higher  animals,  which 
had  the  power  of  contracting  when  stimulated,  viz.,  nerve  and  muscle 
developed  voltaic  currents,  which  had  a  certain  direction  in  the  tissues, 
and  Dr.  Burden  Sanderson,  of  King's  College,  had  lately  discovered 
that  these  voltaic  currents  existed  to  a  remarkable  degree  in  the 
drosera  and  plants  belonging  to  the  same  natural  order. 

It  was  further  asserted  that  there  were  substances  found  in  plants, 
which  formed  no  part  of  the  animal  body.  First,  cellulose,  the  chief 
constituent  of  woody  fibre,  was  declared  to  be  distinctive  of  vegetable 
organisms ;  but  this  substance  had  been  found  in  the  human  body. 
Next  it  was  chlorophyl,  that  green  colouring  matter  which  gave  plants 
their  well-known  hue,  but  Schultze  enumerated  eight  species  of  ani- 
mals—green animalcules — to  which  it  gave  their  peculiar  colour. 
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Dr.  Carpenter  alleged  this  as  a  distinction— "  Where  we  find 
oxygen  exhaled  and  carbonic  acid  given  off  we  have  an  animal ;  and 
that  where  carbonic  acid  is  absorbed  and  oxygen  given  out  we  have 
a  plant"  An  elaborate  series  of  experiments  had,  however,  been 
lately  made  by  Dr.  J.  C.  Draper,  of  New  York,  and  the  conclusion 
he  came  to  was,  that  "  growth  as  applied  to  evolution  of  structure  or 
organisation  is  inseparably  connected  with  oxidation  ; "  that  was  to 
say,  that  in  the  process  of  that  cell-development  whereby  the  structure 
of  a  vegetable  organism  was  increased,  carbonic  acid  was  given  off 
and  oxygen  inhaled,  precisely  the  same  as  in  animals.  It  was  only  the 
green  parts  that  at  any  time  exhaled  oxygen,  and  then  only  under  the 
influence  of  sunshine.  The  other  parts  of  the  plant  above  ground, 
which  were  not  green,  viz.,  the  stem,  twigs,  flowers,  &c.,  were  at  all 
times,  day  and  night,  exhaling  carbonic  acid.  The  whole  history  of  the 
plant,  from  the  time  the  seed  was  planted  till  its  death,  was  a  continual 
story  of  oxidation.  Two  distinct  operations  connected  with  the 
respiratory  functions  of  plants  must  be  distinguished.  There  was  the 
preparation  of  this  substance,  out  of  which  the  cells  were  built  and 
nourished.  It  was  in  this  that  the  carbon  was  obtained  from  the 
carbonic  acid,  and  oxygen  exhaled.  It  was  in  this  that  the  remarkable 
substance,  chlorophyl,  was  intimately  concerned. 

The  next  inquiry  was,  by  what  power  the  functions  of  the  vegetable 
organism  were  carried  on  ?  If  they  meant  by  these  some  special 
property  which  existed  out  of  the  animal  or  plant  they  raised  up  a  kind 
of  spectre,  which  was  but  the  magnified  image  of  their  own  ignorance. 
Forty  years  ago  there  was  a  hard  and  fast  line  between  the  inorganic 
and  the  organic — they  could  not  build  up  in  their  laboratories  the 
substances  found  in  animal  and  vegetable  organisms.  The  force 
which  did  this,  to  use.  Dr.  Prant's  words,  "could  not  possibly  be 
chemical ;  it  was  vital,  and  its  nature  was  completely  unknown."  But 
now  the  chemist  could  prepare  at  least  i,ooo  substances  precisely 
the  same  as  those  now  formed  within  the  living  plant  and  animal. 

Not  only  were  organisms  affected  by  light,  heat,  electricity,  and 
magnetism,  but  plants,  when  placed  under  the  different  colours  of  the 
Solar  Spectrum,  were  stimulated  to  the  greatest  activity  under  the 
yellow  ray,  which  was  the  most  luminous  to  the  eye.  In  measuring 
the  sum  total  of  the  vital  energy  of  plants,  scientific  inquirers  were  at 
a  great  disadvantage  ;  with  man  they  could  estimate  the  amount  o£ 
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nutriment  imbibed,  and  could  measure  the  work  done,  the  weight 
lifted ;  they  could  ascertain  the  force  with  which  the  valves  of  the 
heart  contracted^  they  could  know  the  weight  of  blood  raised  by  it ; 
they  could  count  the  number  of  pulsations^  and  could  ascertain  the 
sum  of  the  mechanical  energy  of  existence — it  equalled,  one  ton  lifted 
124ft.  high  every  twenty-four  hours.  They  had  arrived  at  least  at  this 
position — in  man  and  animals  generaUy  the  power  which  the  food 
supplied  was  expended  from  hour  to  hour ;  in  plants  the  larger  pro- 
portion of  this  power  was  laid  by,  was  rendered  latent  as  it  were,  was 
not  actual  but  potential,  so  the  sum  total  of  the  mechanical  energy  of 
a  plant  was  difficult  to  calculate.  There  was  no  absolute  distinction 
between  plants  and  animals ;  every  effort  to  make  that  distinction  had 
falkd  and  no  doubt  would  &iL 

After  a  vote  of  thanks,  proposed  by  the  President,  Mr.  J.  £• 
Haselwood, 

Mr.  PiGGOT  pointed  out  that  it  had  been  observed  that  cabbages 
grew  more  in  windy  than  in  quiet  weather, — ^the  supposed  reason  being 
that  relays  of  carbonic  acid  were  brought  to  them. 

Mr.  WoNFOR  considered  they  must  not  accept  as  proved  some  of 
the  experiments  made,  as  they  were  so  startling  that,  until  they 
bad  been  confirmed,  there  was  ground  for  reasonable  doubt  The 
experiments  with  drosera  were  not  new,  but  were  made  by  Knight  and 
others  nearly  thirty  years  ago. 

Dr.  Hallifax  had  heard  nothing  to  upset  the  distinction  between 
a  plant  and  an  animal,  viz.,  a  plant  could  assimilate  inorganic  matter. 
The  food  of  an  animal  must  have  been  elaborated  by  some  vital 
principle  before  it  could  be  assimilated.  The  case  of  fungi  must  be 
taken  as  an  exception. 

Dr.  CORFE  drew  attention  to  the  selective  power  of  the  roots  of 
plants,  and,  in  the  course  of  his  remarks,  stated  that  he  was  trying  a 
series  of  experiments  in  that  direction,  and  would  some  day  lay  them 
before  the  Society.  He  felt  almost  inclined  to  describe  what  he  had 
seen  as  approaching  closely  to  instinct. 


Previous  to  the  reading  of  the  paper,  the  receipt  was  announced 
for  the  Societ/s  Herbarium,  from  Mr.  G.  Davies,  of  a  veryrare  Lichen, 
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Verrucaria  ochrostonta^  found  that  month  by  Mr.  Davies  in  the  Weald 
of  Sussex.  This  lichen  had  been  lost  until  then,  not  having  been  met 
with  since  Borrer  first  found  it  in  Sussex  in  1850.  Jt  was  also 
mentioned  that  Arthonia  Spadicea,  new  to  Sussex,  was  found  by  Mr. 
Davies  on  December,  1872,  in  Ashdown  Forest,  near  where  Calicium 
septatum  grows ;  and  that  he  had  found  Lccanora  Hageni  with  Z. 
sopkodeSy  var.  Iccideoides^  near  Cuckmere. 

Mr.  WONFOR  reported  that  Mr.  Willett  had  sent  him,  for  examina- 
tion, the  second  example  of  lin^ula  ovalis^  found  at  a  depth  of  294  feet, 
in  the  Sub-Wealden  boring.  It  was  believed  that  they  had  reached 
the  Kinmeridge  Clay,  and  some  had  thought  they  were  nearing  the 
Palaeozoic  rocks. 


November  17TH. 

MICROSCOPICAL  MEETING.— MR.   W.   H.   SMITH  ON 

OPIUM  ALKALOIDS. 

Opium,  whether  derived  from  the  white  or  black  varieties  of 
Papaver  Somnifentm  was  a  very  complex  substance,  consisting  of  one 
or  two  Acids  and  a  number  of  Alkaloids.  Morphine,  Narcotine,  Codeine 
Narccine,  Meconine,  Thebaine,  Opianine,  Papaverine,  and  Porphy- 
roxine,  had  been  long  known,  but  Apomorphine,  Chlorocodine,  Coda- 
mine,  Cotarnine,  Cr>*ptopine,  Hydrocotarnine,  Lanthopine,  Laudanine, 
Laudanosine,  Meconidine,  and  Protopine,  were  new  Alkaloids  but 
little  known. 

If  a  drop  of  a  solution  of  Opium  evaporated  to  the  consistency  of 
treacle  be  placed  on  a  glass  slide,  and  a  thin  glass  cover  be  gently 
pressed  down  over  it,  crystals  of  the  different  alkaloids  would  be  formed. 
While  a  solution  of  opium  in  weak  spirit  contained  all  the  alkaloids 
known  to  possess  medicinal  properties,  the  different  alkaloids  Avere 
found  to  possess  different  properties.  Thus,  while  crude  opium  was 
narcotic,  narcotine,  a  very  abundant  alkaloid,  was  not  a  narcotic,  but 
a  tonic,  similar  in  its  action  to  quinine.      Thebanine  had  a  convulsive 
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action,  somewhat  like  the  action  of  strychnine  ;  apomorphine  in  doses 
of  less  than  half  a  grain  produced  vomiting,  without  previous  nausea, 
in  ten  or  ti»-elve  minutes.  The  greater  number  theugh  of  the  alkaloids 
possessed  the  narcotic  principles  of  morphine  in  a  less  degree  :  thus, 
if  the  power  of  morphine  was  called  4,  that  of  meconine  and  nardne 
would  be  2^,  codeine  i,  cryptopine  (a  rare  alkaloid)  5. 

These  facts  had  led  to  the  use  of  various  solutions  of  opium  and 
its  alkaloids,  from  which  certain  other  alkaloids  had  been  excluded. 
Some  of  these  solutions,  whose  preparation  was  a  secret,  possessed 
peculiar  virtues.  If  these  preparations  were  evaporated  on  a  glass 
slide,  the  microscope  would  reveal  the  peculiar  cr}'stals,  so  that  the 
alkaloids  being  recognised  the  Pharmaceutist  studj-ing  the  solubilities 
of  various  alkaloids  in  different  menstrua,  might  construct  a  formula 
which  would  produce  a  similar  solution. 

The  per  centages  of  the  different  alkaloids  in  Turkey  Opium  had 
been  given  as  Morphine,  lo'o ;  Narcotine,  6'o  ;  Thebanine,  '15  ;  Papa- 
verine, I'o;  Meconine,  'oi  ;  Codeine,  *02  ;  Xarceine,  '02  ;  Meconic 
Acid,  4"o  ;  Thebolactic  Acid,  i'25. 

As  about  lo-iiths  of  the  narcotic  power  of  all  the  alkaloids  was 
due  to  morphine  alone,  theoretically^  i  grain  of  morphine  equalled  10 
grains  of  crude  opium,  though  practically  this  was  not  the  case.  Some 
considered  there  was  a  narcotic  power  in  the  uncr>*stallizable  matter, 
and  others  that  the  alkaloids  acted  better  when  in  combination  with 
their  natural  acids.  Very  careful  examination  had  shown  morphine 
free  and  in  combination  with  sulphuric  and  meconic  acid  ;  now  as 
opium  in  its  collection  and  preparation  underwent  rough  treatment, 
and  meconic  acid  was  so  unstable  as  to  be  decomposed  by  boiling 
water,  the  free  morphine  and  sulphate  of  morphine  might  have  been 
produced  by  the  decomposition  of  meconate  of  morphine  or  a  com- 
bination of  morphine  with  some  more  unstable  acid.  A  microscopic 
examination  of  fresh  juice  might  solve  the  question. 

Mr.  Glaisyer  having  kindly  procured  him  thebaine,  papaverine, 
meconine,  and  sulphate  of  morphine,  from  which  he  had  obtained  very 
characteristic  crystals, as  well  as  from  meconic  acid, narcotine,  morphine, 
codeine,  and  some  of  the  preparations  of  opium,  these  would  be 
exhibited  under  the  microscope. 

Narcotine,  meconic  acid^  thebaine,  and  thick  crystals  of  morphine 
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were  strongly  affected  by  polarized  light,  while  codeine,  meconine, 
narceine,  papaverine,  and  sulphate  of  morphine,  were  but  slightly 
affected. 

Narcotine  and  morphine  both  crystallised  in  prisms,  the  former 
polarized  more  strongly  than  the  latter,  and  had  pointed  ends. 
Thebaine  crystallised  in  very  characteristic  plates.  Meconic  acid  in  a 
very  irregular  manner,  some  of  the  crystals  strongly  resembling 
uric  acid,  but  the  typical  shape  appeared  to  be  a  square  prism  ; 
codeine  in  octahedra,  easily  recognizable,  or  in  prisms  with  pointed 
ends  like  those  of  narcotine,  from  which  it  was  easily  distinguished 
by  its  effect  on  the  polarized  ray  ;  meconine  in  six  sided  prisms  with 
dihedral  summits  ;  narceine  in  tufts  of  silky  crystals,  and  sulphate  of 
moiphine  in  flat  ended  prisms,  collected  in  tufts. 

A  discussion  followed,  in  which  Drs.  Hallifax  and  Corfe,  Messrs. 
W.  H.  Smith,  Sewell,  Payne,  B.  Lomax,  and  Wonfor  took  part ;  and 
after  a  vote  of  thanks  to  Mr.  Smith,  the  Meeting  became  a  Con- 
versazione, when  the  preparations  made  by  Mr.  W.  H.  Smith  were 
exhibited  by  the  President  (Mr.  Haselwood),  Messrs.  Sewell,  G.  D. 
Saw>'er,  F.  W.  Sawyer,  R,  Glaisyer,  W.  H.  Smith,  and  Wonfor. 


December  iith. 

ORDINARY    MEETING.— MR.   WONFOR    ON   THE 

BALANCE    OF    LIFE. 

It  was  almost  universally  conceded  that,  with  few  exceptions,  the 
plant  obtained  inorganic  matter  from  the  mineral  world,  and  converted 
it  into  its  own  substance,  and  that  the  animal  consumed  the  plant, 
appropriating  to  its  own  sustenance  all  the  nutritious  parts,  and  got 
rid  of  that  which  was  useless,  while  the  animal  might  itself,  in  turn 
serve  as  nutriment  to  another  animal,  by  whom  its  parts  would,  more 
or  less,  be  assimilated,  and  so  on,  until  death  and  decay  dissolved  its 
frame,  and  returned  its  elements  once  more  to  what  we  termed  the 
inorganic  world. 
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It  was  true  that  to  so  general  a  principle  there  were  some 
exceptions,  in  which  the  plant,  instead  of  deriving  its  sustenance 
primarily  from  the  inorganic  world,  utilized  the  elaborated  juices  of 
other  plants,  as  in  the  case  of  the  mistletoe,  or  derived  its  pabulum 
from  either  the  decaying  plant  or  animal,  nay,  in  some  cases,  from  the 
living  plant  or  animal,  as  seen  in  the  case  of  many  fungi ;  but  these 
were  exceptions  to  the  rule  by  which  we  could  trace  the  changes  from 
the  inorganic  to  the  vegetable,  and  from  the^  vegetable  through  the 
animal  back  to  the  inorganic  world. 

While  tracing  any  of  these  changes,  certain  marked  facts  stood 
out,  showing  that,  where  inorganic  matter  had  passed  through  organized 
bodies,  and  returned  to  the  soil,  the  constituent  elements  had,  as  it  were, 
acquired  higher  properties  and  had  become  elevated  by  passing  through 

organized  bodies. 

■> 

Thus  if  a  portion  of  bare  rock  was  exposed  to  the  action  of  light, 
heat,  and  moisture,  in  a  short  time  a  greenish  colour  was  seen  to  come 
over  it,  which,  if  carefully  examined,  revealed  the  fact  that  spores  of 
some  cryptogamous  plant  had  found  a  suitable  nidus  in  which  to 
germinate.  Soon  a  moss, or  lichen  made  its  appearance,  to  serve  as 
food  to  some  minute  animals.  Some  portion  of  it  decayed,  the  animal 
deposited  its  refuse  matter,  the  wind  caused  particles  of  dust  to  settle 
and,  in  time,  a  small  accumulation  of  soil  was  formed,  in  which  the 
seed  of  a  phoenogamous  plant  nestled  and  germinated,  giving  rise  to 
a  plant  which  could  not  have  obtained  either  a  foot-hold  or  an  appro- 
priate pabulum,  on  the  mere  rocky  surface. 

Or  take  what  was  so  admirably  shown  some  years  since  by  Mr.  HoUis 
in  a  paper  on  "  Isomeric  Substances."  How  different  was  the  action, 
whether  as  manures  or  medicines,  of  many  chemical  compounds  when 
derived  directly  from  the  inorganic  world  or  indirectly  from  organic 
substances  ;  thus,  while  the  chemist  could  detect  no  difference  between 
some  salts  obtained  from  organic  and  inorganic  matter,  the  plant  on 
the  one  hand  discriminated  ;  and  on  the  other,  the  effect,  when 
exhibited  as  medicines,  was  diametrically  different.  This  was  notably 
the  case  in  certain  preparations  into  which  phosphate  of  lime  entered 
—that  prepared  from  bones  being  positive  in  its  action ;  while  that 
derived  from  the  Rock  of  Estramadura  was  negative.  It  would  seem 
that  when  primitive  elements,  as  they  might  be  called,  passed  through 
organisms  they  became  more  elevated  in  their  nature  and  properties. 
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Apart  from  these  considerations,  there  was  another  law  which 
seemed  to  run  through  plants  and  animals,  viz.,  the  provision  made  to 
keep  down,  or  within  limits,  all  tribes  of  plants  and  animals,  so  as  to 
prevent,  as  it  jvere,  an  extinction  of  some  families  or  species  through 
the  overrunning  of  others. 

There  would  be  little  difficulty  in  showing  that,  as  far  as  the 
geological  record  revealed  the  facts,  vast  tribes  of  plants  and  animals 
had  disappeared,  to  make  way,  it  might  almost  be  said,  for  higher  and 
more  developed  forms,  and,  whether  we  accepted  the  conclusions  of 
the  evolutionists  or  not,  the  mass  of  life  now  was  decidedly  in  advance 
of  that  of  any  other  period  of  geologic  time  which  preceded  the  exist- 
ing Fauna  or  Flora.  Of  this  it  would  be  scarcely  necessary  to  give 
examples,  because  to  the  most  cursor}-  observers  the  facts  were  patent. 

If  it  were  considered  for  one  moment  what  would  be  the  condition 
of  things,  if  there  were  not  agencies  at  work  to  keep  down  both  plants 
and  animals,  we  should  possibly  be  startled  by  the  calculations.  Take 
for  instance  any  one  of  our  forest  trees,  which,  like  the  sycamore,  beech, 
or  the  oak,  matured  their  tens  of  thousands  of  seeds  annually— if  there 
was  nothing  to  keep  them  down,  the  land  would  in  a  few  years  be 
overgrown  with  these  trees  alone.  Descending  to  smaller  and  less 
conspicuous  plants,  such  as  the  groundsell,  the  shepherd's  purse,  or 
the  chickweed,  which  seemed  to  produce  several  crops  a-year,— in  the 
course  of  but  a  few  years,  were  there  not  some  provision  to  check  their 
progress,  the  whole  land  would  be  covered  by  them. 

Take,  among  the  animal  creation,  those  pests  to  the  gardener,  the 
Aphis  tribe.  If  the  calculations  be  correct,  one  Aphis  producing  only 
so  individuals  for  the  first  brood  in  the  spring  might  be  the  fertile 
cause  of  so  many  individuals  by  autumn,  that  packed  closely  together 
her  progeny  would  cover  ten  acres.  Or  assuming  that  the  roe  of  a 
single  codfish  developed  as  many  fish  as  there  were  ova,  and  so  on  for 
a  few  generations,  but  a  short  time  would  elapse  before  the  sea  would 
be  full  of  codfish  alone.  Seeing  these  things  did  not  occur,  it  might 
naturally  be  asked  what  agencies  are  at  work  to  prevent  such  a 
catastrophe. 

Both  with  animals  and  plants  one  agency  by  which  they  were  kept 
down  was  this,  they  served  as  food  to  other  animals,  and  when  we 
sometimes  unthinkingly  asked  what  was  the  use  of  such  and  such 
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creatures,  the  answer  might  not  unfrequently  be  given— to  preserve 
the  balance  of  life. 

In  the  balance  of  plant  life^  two  very  conspicuous  agents  played  a 
part^  viz.,  climate  and  soil.  The  former  influence  was  possibly  very 
slow ;  the  latter  acted  more  rapidly  in  checking  the  multiplication  of 
individuals,  while  to  these  a  third  might  be  added,  the  smothering  of 
seedlings  by  other  and  more  vigorous  plants.  A  curious  illustration  of 
this  last  was  seen  in  the  common  maple,  thousands  of  seedlings  of 
which  sprang  up  every  year  near  the  parent  tree,  and  were  killed  by 
the  smothering  influence  of  the  summer  grasses. 

Man  for  the  purposes  of  cultivation  disturbed  the  soil,  either  at 
home  or  in  the  colonies,  and  the  result  was,  the  spread  of  certain 
plants  at  the  expense  of  the  native  plants.  A  curious  fact  had  been 
observed  by  many — the  greater  abundance  of  annuals  in  cultivated,  as 
compared  with  uncultivated  countries,  indirectly  pointing  to  the  fact 
that  disturbed  soil  seemed  necessary  to  their  existence.  Some  had 
even  gone  so  far  as  to  assert  that  were  the  land  in  any  populated 
country  to  be  depopulated,  the  common  wild  '^  annuals"  would  become 
either  very  rare  or  extinct 

All  must  have  noticed  that  when  groupd  was  disturbed,  or  a 
railway  embankment  made,  plants  such  as  the  groundsell,  shepherd's 
purse,  poppies,  speedwells,  poa  annua^  and  other  annuals,  make  their 
appearance  the  first  year,  while  sometimes  the  ground  was  covered 
with  an  EquUetum  ;  the  second  year  but  few  of  these  annuals  were  to 
be  seen,  their  place  being  mainly  occupied  by  biennials,  such  as 
coltsfoot,  dandelions,  and  some  umbellifers,  which  in  time  gave  way  to 
perennial  grasses,  docks,  plantains,  &c. 

In  America,  wherever  Europeans  had  put  their  foot,  there  Dutch 
clover  had  sprung  up,  while  in  South  Africa,  Australia,  Tasmania,  and 
New  Zealand,  the  Scotch  thistle,  plantains,  docks,  &c.,  became  noxious 
weeds,  though  the  thistle  had  been  found  the  best  agent  in  breaking  up 
the  soil  and  rendering  it  fit  for  cultivation,  owing  to  its  roots  pene- 
trating so  deeply. 

One  strange  fact  had  been  noticed — our  European  annuals  in  New 
Zealand  proved  themselves  superior  to  the  perennials  of  the  country  ; 
thus,  while  few  of  the  New  Zealand  indigenous  plants  were  annuals, 
half  the  naturalized  vrild  imports,  to  the  number  of  i8o,  belonged 
lo  this  class ;  while  the  dock,  the  sowthistle,  and  the  white  clover, 
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were  spreading  everywhere,  the  latter  displacing  the  native  grasses, 
and  the  watercress  was  choking  the  streams,  much  in  the  same  way  as 
the  American  pond  weed  Anacharis  was  choking  our  English  rivers. 
There  did  not  seem  the  same  vital  force  in  plants  imported  from  the. 
Southern  Hemisphere  to  the  Northern,  as  from  the  Northern  to  the 
Southern  ;  some  of  our  Northern  plants,  it  was  said,  which  seeded 
with  us  but  once  a  year,  or  were  only  annuals,  seeded  frequently,  or 
became  biennials  or  perennials. 

Buffon  started  the  doctrine,  that  ^'taking  beings  generally,  the 
totid  quantity  of  life  is  always  the  same,*'  and  ^  that  man  has  made 
choice  of  some  twenty  species  of  birds  and  mammals,  and  these 
twenty  species  figure  more  largely  in  Nature,  and  are  of  more  advantage 
to  the  world  than  all  the  others  put  together."  Flourens,  arguing  from 
BufTon's  dicta^  has  shewn  that  this  tendency  had  always  been 
observable — "  relatively  to  the  quantity  of  life,  there  is  a  kind  of 
compensation  upon  the  globe— in  proportion  as  certain  species  die  out 
the  number  of  individuals  in  some  others  increases."  And  Darwin 
and  his  followers  had  shewn  how,  in  the  struggle  for  existence,  the 
more  powerful,  and  those  best  able  to  accommodate  themselves  to 
altered  circumstances,  survived,  while  the  weaker  and  less  yielding, 
had  become  extirpated. 

Looking  first  at  man  and  his  selected  mammals,  and  those  animals 
which  followed  his  footsteps,  they  had  driven  out,  and  were  still  driving 
out,  the  noxious  and  injurious  animals,  and  replacing  them  with  the 
useful  It  was  quite  true  that  some  of  his  companions  did  become 
pests.  There  was  a  Maori  saying,  "  As  the  white  man's  rat  has  driven 
away  the  native  rat,  as  the  European  fly  drives  away  our  own,  and  the 
clover  kills  our  fern,  so  will  the  Maoris  disappear  before  the  white 
man  himself" — a  prophecy  which  it.was  feared,  judging  from  the  past 
history  of  the  world,  was  too  likely  to  be  fulfilled.  It  was  perfectly  true 
that  the  Norwegian  rat,  which  had  nearly  in  our  own  island  extirpated 
the  black  rat,  had  in  parts  of  New  Zealand  extirpated  the  native  rat, 
itself  in  many  cases  going  out  before  the  European  mouse,  while  so 
patent  was  the  disappearance  of  the  native  blue-bottle  before  the 
house-fly  that  colonists,  knowing  its  usefulness,  carried  it  with  them 
in  boxes  or  bottles  to  the  inland  stations.  The  pig,  too,  had  become  such 
a  pest,  that  when  6d .  a  tail  was  offered,  22,000  tails  were  brought  in  from 
some  runs  without  an  apparent  diminution  in  their  numbers. 

Descending  to  a  still  lower  level,  we  saw  how  the  balance  of  hfc 
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the  plants  with  green  tobacco  leaves,  took  an  acre  of  tobacco  to  save 
an  acre  of  vineyard.  Some  said  introduce  small  birds,  but  the  pest 
was  of  80  recent  a  date  that  the  absence  of  small  birds  could  not 
account  for  its  spread. 

At  last,  a  French  naturalist,  M.  Planchon,  went  to  America, 
whence  it  was  believed  the  phylloxera  was  imported,  studied  the 
insects  and  their  enemies,  and  there  found  a  nesting  acarus,  a  species 
of  American  "plant  lion,"  which  lived  upon  it ;  and  now,  having 
introduced  both  the  bane  and  the  antidote,  they  were  in  hopes  of 
checking  the  ravages  of  the  phylloxera. 

Here  he  might  pause,  the  lesson  learnt  being  that  Nature  pre- 
served a  balance  if  man  let  her  alone ;  but  if  he  interfered,  and  either 
killed  off  what  he  fancied  noxious  things,  or  imported  pests,  he  would 
suffer  detriment  until  either  the  antidote  recovered  strength  on  the  one 
hand^  or  was  imported  on  the  other  together  with  the  pest 

The  President,  Mr.  Haselwood,  in  proposing  a  vote  of  thanks  to 
Mr.  Wonfor  for  his  paper  remarked,  apart  from  the  interest  and 
instruction  afforded,  Mr.  Wonfor's  paper  shewed  the  importance  of 
the  right  study  of  Natural  History,  and  he  would  ui^e  on  all 
naturalists  to  use  their  best  endeavours  to  extend  the  Society's  roll  of 
membership. 

Mr.  G.  •  Scott  would  like  to  know  from  some  of  the  chemists 
present,  in  reference  to  a  statement  made  at  the  last  meeting,  that  the 
chemists  had  been  able  to  manufacture  from  inorganic  material  i,ooo 
substances  identical  with  those  said  to  be  of  purely  vital  origin, 
whether  such  was  the  case  in  the  main  ? 

Mr.  W.  H.  Smith  shewed  that  the  chemist  had  been  able  to 
produce  certain  substances,  such  as  essences  and  dyes,  but  that  most 
of  them  had  some  organic  source. 

Mr.  Hennah  pointed  out  that  the  oil  of  lemon  had  been  manu> 
factured  by  the  chemist  from  inorganic  substances  ;  but  Mr.  T.  W. 
Wonfor  subsequently  asked  from  what  substances  that  oil  had  been 
manufactured,  and  Mr.  Hennah  replied  from  turpentine. 

Mr.  Wonfor  then  argued  that  in  every  case  an  organic  sub- 
stances was  taken  as  the  basis  on  which  the  artificial  essences,  &c., 
were  built  up. 
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Dr.  CORFE  pointed  out  that  plants  disseminated  between  organic 
and  inorganic  manures ;  and  in  the  case  of  parasites^  they  were  only 
found  where  degeneration  of  tissues  had  commenced. 

Mr.  G.  Scott  enquired  how  the  appearance  of  plants  on  embank- 
ments and  broken  ground,  without,  so  far  as  had  been  observed^ 
previous  sowing  of  seeds,  could  be  explained. 

Mr.  WoNFOR  considered  that  the  seeds  were  conveyed  together 
with  the  earth,  or  brought  to  the  surface,  and  so  were  able  to  germi- 
nate. It  was  a  well  known  fact  that  different  seeds  possessed  different 
degrees  of  vitality,  some  germinating  only  after  a  few  months,  while 
some  retained  their  vitality  for  centuries. 

A  discussion  was  carried  on  for  some  time  by  Messrs.  W. 
Saunders,  Wonfor,  and  Hennah,  on  the  greater  vitality  of  weeds 
and  seeds  of  the  Northern  or  the  Southern  Hemisphere,  the  last  named 
gentleman  promising  to  make  enquiries  respecting  the  times  of 
flowering  and  seeding  of  European  plants  introduced  into  New 
Zealand 

Previous  to  the  reading  of  the  paper,  a  pleasing  reminiscence  of 
the  Society's  Excursion  in  1872,  in  the  form  of  a  painting  representing 
a  scene  on  the  Adur,  was  presented  for  the  Society's  Album  by  Mr. 
CyBryen  Lomax. 

January  28th. 

ORDINARY   MEETING.— MR.    J.    C.  WARD,   F.G.S.,  ON 
THE  OLD  GLACIERS  OF  CUMBERLAND. 

"fhe  general  characters  of  modem  glaciers  were  as  follows  : — 

A  glacier  represented  the  snow  drainage  of  a  mountainous  tract, 
and  was  a  river  of  ice  moving  in  all  respects  like  an  ordinary  river,  only 
much  more  slowly.  It  flowed  faster  at  its  centre  than  at  its  sides,  and 
at  its  upper  surface  than  at  its  lower  ;  it  became  troubled  on  rounding 
a  curve,  and  broken  up  in  falling  over  a  precipitous  part  of  its  bed. 
The  line  of  swiftest  motion  changed  from  side  to  side  with  the  curva- 
ture of  the  valley,  as  in  the  case  of  a  river  ;  and  regelation  constantly 
TC-united  the  shattered  portions  on  changing  from  a  troubled  to  a 
smooth  part  of  its  course. 

Rocky  fragments  were  for  ever  falling  from  the  mountain  sides 
upon  the  glacier,  where  they  formed  long  lines  of  debris-  lattral 
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moraifus.  When  several  glaciers  united,  some  of  their  lateral  moraines 
became  confluent  and  formed  central  moraines  upon  the  surface  of  the 
compound  glacier.  The  ice,  ever  moving  on,  at  last  reached  a  point 
where  the  melting  power  of  the  sun's  heat  equalled  the  forward  move- 
ment, and  here  the  vast  quantities  of  stony  material  carried  along  in 
the  ice  were  thrown  off  and  formed  a  great  semi-circular  mound  called  a 
terminal  moraine. 

As  the  ice  was  pressed  down  the  valley,  it  rounded,  smoothed,  and 
scratched  the  rocks,  by  the  aid  of  stones  imprisoned  between  it  and 
the  rocky  sides  and  bed.  Oftentimes,  sinking  in  height,  it  left 
blocks  perched  in  strange-looking  positions,  into  which  they  could  not 
have  fallen. 

Where  the  ice  was  squeezed  through  a  narrow  gorge,  its  velocity  was 
increased  and  its  power  of  rocky  abrasion  likewise.  Altogether, 
glaciers  not  only  brought  down  vast  quantities  of  rocky  material  from 
higher  to  lower  levels,  but  they  also  deepened  and  abraded  the  valleys 
through  which  they  flowed,  producing  greater  effect  at  certain  points, 
where  the  pressure  of  the  ice  was  greatest,  or  the  rocks  were  softest,  than 
at  others.  The  marks  and  effects  of  glacier  action  were  perfectly  dis- 
tinctive, unlike  those  produced  by  any  other  natural  agent 

When  glaciers  terminated  in  the  sea,  their  ends  broke  off  and  formed 
icebergs,  which  floated  away  with  the  moraine  material  upon  them,  and 
scattered  it  over  the  sea-bed  in  melting. 


Among  the  Cumbrian  mountains  the  signs  of  glacier  action  at  a 
recent  period  were  everywhere  plainly  visible.  Rocks  were  rounded, 
smoothed,  and  striated  ;  huge  blocks  lay  perched  in  strange  positions  ; 
many  an  upland  valley  was  filled  with  old  terminal  moraines. 

The  sequence  of  events  during  the  50-called  Glacial  Period  was 
probably  much  as  follows  : — 

1.  Glaciers,  small  at  first,  gradually  increased  in  size  as  the 
climate  became  more  severe,  and  kept  pushing  before  them  or  partly 
overriding  their  first-formed  moraines. 

2.  The  separate  glaciers  became  united  into  a  more  or  less  con- 
tinuous sheet,  clothing  the  mountainous  country  in  one  uniform  icy 
mantle* 
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3.  The  climate  ameliorating,  the  ice-sheet  diminished,  shrank  into 
se{arate  glaciers  once  more,  and  each  glacier  as  it  became  smaller  left 
moraine  after  moraine  behind  it,  until  when  the  ice  had  all  disap- 
peared, the  country  was  covered  with  mounds  of  moraine  material 
much  broken  into  and  re-sorted  by  the  swollen  streams  and  rivers 
flowing  from  the  ends  of  the  fast-melting  glaciers. 

4.  Then  a  subsidence  of  the  land  ensued  beneath  the  sea ;  the 
moraine  matter  was  remodelled  and  partly  rounded  beneath  the  waves 
and  currents  ;  and  banks  of  sand  and  gravel  were  formed  at  certain 
points,  where  currents  met 

5.  Wlien  the  land  had  sunk  some  800  and  ipoo  feet  beneath  its 
present  level,  the  cold  conditions  began  to  return,  and  floating  ice 
swept  through  the  various  straits,  which  now  are  valleys  parting  one 
mountain  range  from  another. 

61  The  subsidence  continued,  until  probably  merely  the  mountain 
tops  were  above  water,  and  then  as  slowly  was  the  land  once  more  up- 
heaved, and  small  glaciers  occupied  the  mountain  hollows. 

7.  Finally,  the  relative  level  of  sea  and  land  became  pretty  much 
what  it  is  now,  and  the  second  set  of  glaciers,  which,  although  large,  had 
never  attained  to  the  size  of  the  first,  dwindled  away,  and  left  the  very 
perfect  moraines  now  to  be  found  at  the  head  of  many  of  the  upland 

valleys. 

8.  An  early  race  of  men,  making  polished  stone-implements  from 
the  rocks  of  Scawfell,  then  inhabited  the  district,  and  saw  perhaps 
the  last  of  the  Cumberland  glaciers.  This  early  race,  by  no  means 
the  earliest  which  England  had  seen,  was  succeeded  by  others  to 
whom  the  use  of  metals  was  *  known,  and  the  conquering  Roman 
I^ons  also  left  their  mark  on  mountain  top  and  valley  bottom,  which 
a  short  age  before  was  covered  with  snow  and  ice. 


The  lakes  of  the  district  lay  in  rock  basins,  or  hollows  scooped  out  of 
the  solid  rock.  The  rocky  sides  of  these  basins  were  often  smoothed 
and  scratched,  and  it  was  certain  that  the  hollows  had  been  filled  with 
glacier  ice. 
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It  was  difficult  to  see  how  such  hollows  could  have  been  formed 
either  by  mere  weather-action,  by  running  water,  by  the  sea,  by  special 
depression,  by  rock-disturbance,  or  the  formation  of  gaping  fissures. 
Could  the  onward  movement  of  the  glacier  ice  have  scooped  out  these 
shallow  basins  ?  (Ramsay). 

The  following  points  were  in  favour  of  such  a  solution  to  the 
question.  The  depth  of  the  lakes  was  very  slight  as  compared  with  the 
thickness  of  glacier-ice  which  pressed  down  the  valleys.  The  deepest 
parts  of  the  lakes  were  precisely  at  those  points  at  which,  from  the 
confluence  of  several  ice-streams  or  the  narrowing  of  the  valley,  the 
onward  pressure  of  the  ice  must  have  been  greatest. 

In  the  case  of  such  lakes  as  Derwentwater  and  Bassenthwaite, 
the  ice  had  produced  a  long  and  shallow  groove  along  the  bed  of  a  flat- 
bottomed  pan-shaped  valley.  In  the  case  of  such  as  Buttermere  and 
Crummock-water,  it  was  a  round-bottomed  valley  that  had  been 
deepened.  H6nce  the  reason,  probably,  why  the  latter  lakes  were 
deeper  than  the  former. 

Since  the  formation  of  these  rock-basins  they  had  been  greatly 
filled  up  by  sediment  and  gravel  brought  down  by  the  streams  and 
rivers  from  the  hills  around.  In  several  cases  one  originally  long 
lake— such  as  Derwentwater  and  Bassenthwaite  united,  or  Buttermere 
and  Crummock — ^had  been  filled  up  in  the  middle  in  this  way,  and 
thus  two  separate  lakes  had  arisen. 

After  a  cordial  vote  of  thanks,  proposed  in  eulogistic  terms  by 
the  President  (Mr.  Haselwood), 

Mr.  G.  SeOTT  inquired  if  there  were  any  shells  among  the  beds 
of  sand  and  gravel  referred  to  ? 

Mr.  Ward  replied  that  none  had  yet  been  found ;  but  when  they 
considered  that  there  were  many  such  deposits  in  Wales,  which  had  been 
thoroughly  examined,  and  only  in  one  instance  successfully,  it  was  not 
to  be  wondered  at  that  he,  by  a  slight  examination  of  those  in  Cum- 
berland, had  not  found  any  shells. 

Mr.  E.  Pankhurst  asked  what  was  the  greatest  height  at  which 
there  were  any  signs  of  glacier  action  among  the  Cumberland  HiUs  ? 
He  knew  that  the  idea  that  the  Lake  of  Geneva  had  been  hollowed 
out  by  ice  had  considerably  staggered  a  great  number  of  geologists* 
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Mr.  Ward  said  that  the  greatest  height  was  rather  more  than 
2,500  feet 

Mr.  Scott  thought  they  must  indicate  how  well  pleased  they 
were  to  again  see  Mr.  Ward.  It  was  refreshing  to  have  that  gen- 
tleman away  from  his  mountains,  although  at  the  same  time 
tantalising  to  have  to  stop  in  Brighton  while  he  was  ranging 
among  the  hills.  Mr.  Ward  had  ingeniously  tried  to  make  them 
believe  that  a  great  deal  of  the  information  he  had  laid  before 
them  was  old,  that  much  of  it  had  been  brought  forward  else- 
where That  might  be  true,  but  they  must  recollect  the  great 
share  Mr.  Ward  himself  had  in  bringing  it  forward.  What  he  had 
told  them  that  night  truly  showed  the  immense  importance  of  the 
Geological  Survey.  It  gave  a  good  idea  of  the  work  the  members  of  it 
were  carrying  out,  and  the  part  Mr.  Ward  was  taking  in  it.  When 
they  considered  the  extraordinary  geological  changes  going  on  upon 
the  earth's  surface,  the  reconstruction,  in  fact,  of  the  globe,  by  the  trans- 
portation and  deposition  in  ice  of  dirt  and  boulders,  they  were  over- 
whelmed. A  wide  subject  rose  out  of  the  lecture  that  night,  namely, 
what  brought  about  these  glacial  epochs?  but  that  they  might  at  a 
future  time  consider.  They  could  not,  however,  separate  without  again 
manifesting  their  gratitude  to  Mr.  Ward  for  his  excellent  lecture. 

Mr.  Ward,  in  returning  thanks,  remarked  that  he  should  scarcely 
be  worthy  of  his  salt,  if  he  could  go  over  those  mountains  in  the  prose- 
cuion  of  his  geological  work  and  not  see  the  things  he  had  seen. 
Therefore,  he  did  not  think  that  any  credit  was  due  to  him  for  making 
the  observations  he  had  ;  but  that  he  would  have  deserved  a  deal  of 
blame  if  he  had  not  made  them. 


January  23RD. 
SPECIAL    MEETING.— CHANGE    OF    ROOM. 

The  President,  Mr.  J.  E.  Haselwood,  explained  the  object  of  the 
meeting — to  receive  and  consider  a  recommendation  of  the  Committee 
to  the  effect,  that  the  offer  of  the  Town  Council  of  Brighton  to  the 
Society,  of  the  use  of  the  Curator's  Room,  at  the  New  Free  Library, 
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for  accommodation  for  the  books  and  meetings,  be  accepted.  The 
question  was  a  rather  important  one,  not  that  he  supposed  there  would 
be  any  difference  of  opinion  in  decidini?:  it,  but  because  the  Committee 
had  felt  it  was  beyond  their  power  to  decide ;  and  hence  the  calling  of 
them  together  that  night  He  would,  however,  call  on  Mr.  T.  W. 
Wonfor  to  name  the  reasons  upon  which  the  recommendation  was 
made. 

Mr.  T.  W.  Wonfor,  one  of  the  Hon.  Secretaries,  stated  that  in 
October,  1872,  a  letter  was  directed  from  the  Society  to  the  Pavilion 
Committee  of  the  Town  Council,  inquiring  whether  the  Society  could 
be  accommodated  with  a  room  at  the  new  Free  Library  and  Museum, 
in  which  to  hold  it  meetings  and  place  its  books,  and  upon  what  terms  ? 
In  reply,  a  letter,  dated  the  8th  January,  1874,  had  been  received,  delay, 
they  had  heard,  being  occasioned  by  the  deferring  the  consideration 
of  their  application  till  the  Library  had  been  rendered  favourable  to 
their  admission,  should  that  have  been  contemplated.  The  following 
was  the  answer  to  their  communication  : — 

"  Brighton,  Town  Hall,  8th  Jan.,  1874, 

"Dear  Sir, — Referring  to  the  application  of  the  Brighton 
Natural  History  Society,  for  accommodation  for  their  library  of  books 
and  for  the  meetings  of  the  Society  at  the  New  Free  Library  recently 
erected  by  the  Corporation,  I  am  instructed  by  the  Town  Council  to 
offer  to  the  Society  the  use  of  the  Curator's  Room  for  their  fortnightly 
meetings,  and  for  placing  therein  bookcases  and  contents,  upon  the 
condition  that  the  books  shall  be  under  the  charge  of  the  Curator,  and 
be  available  for  reference  by  the  public  in  the  same  way  as  the  other 
works  in  the  Free  Library,  but  reserving  to  members  of  the  Society 
their  right  as  at  present  of  borrowing  any  of  the  books  so  to  be 
deposited. 

1  am,  dear  Sir,  yours  faithfully, 

"DAVID  BLACK. 
"J.  C.  Onions,  Esq.,  Secretar>', 

"  Brighton  and  Sussex  Natural  History  Society." 

In  reply  to  the  above,  the  Committee  had  resolved  to  inform  the 
Town  Clerk  that  the  Society  accepted  the  offer  on  the  terms  specified 
and,  at  the  same  time,  requested  him  to  be  good  enough  to  convey  to 
the  Town  Council  their  thanks  for  the  way  in  which  they  had  responded 
to  their  request. .  The  Committee,  however,  felt  that  they  could  not 
carry  this  resolution  into  effect  without  the  sanction  of  a  general  meet- 
ing of  the  members  j  and  he  should  propose  that  this  sanction  be 
given.  If  the  proposition  were  carried,  he  should  feel  that  what  little 
labour  he  had  given  to  the  Society  in  the  past  had  not  been  thrown 
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away,  bat  been  usefully  bestowed ;  for  by  accepting  the  offer  of  the 
Town  Council  they  would  acquire  a  status  in  Brighton  which  they  had 
not  hitherto  occupied,  and  which  no  other  Society  had  ever  occupied, 
namely  a  public  recognition  by  the  authorities. 

There  were  sundry  reasons  why  they  should  accept  the  offer.  The 
room  suggested  for  their  use  would  afford  them  more  than  double  the 
space  they  had  at  the  present  time.  In  the  room  in  which  they  were  met 
not  many  more  than  thirty  persons  could  be  comfortably  seated ;  in  the 
Curator's  Room  at  the  Library,  above  one  hundred  could  be  similarly 
accommodated.  Then  their  library,  which  had  been  increasing  so 
enormously,  in  the  hands  of  their  kind  friend,  Mr.  Gwatkin,  would  also 
find  a  place  at  the  Museum  ;  and  this  was  of  great  moment,  for  it  was 
but  a  question  of  time  when  their  library  would  outgrow  the  capacity 
of  Mr.  Gwatldn's  territory,  and  require  to  be  removed,  and_this  could 
not  be  done  under  more  advantageous  circumstances  than  the  present. 
It  would  be  taken  in  charge  by  the  representative  of  the  town 
authorities  in  the  person  of  the  Curator,  and,  though  their  books 
might  not  be  more  secure,  yet  the  members  having  them  out  would 
be  more  strictly  looked  after. 

Another  great  convenience  would  be  afforded  by  the  use  of  the 
reading-room,  particularly  in  the  case  of  those  who  felt  a  delicacy  in  turn- 
ing Mr.  Gwatkin's  territory  into  a  reference-room.  Some  might  urge  that 
the  books,  when  taken  out  by  indiscriminate  readers,  would  possibly  get 
more  or  less  damaged ;  but  to  that  objection  he  would  say,  that  the 
books  were  not  allowed  to  go  out  of  the  Library  except  in  the  posses- 
sion of  members  of  the  Society,  and  the  town  officials,  he  knew, 
looked  very  sharply  after  their  own  books,  and  they  would  look  with 
equal  sharpness  after  the  Society's.  One  other  consequence  might  be, 
that  the  books,  being  only  available  for  reading  by  non-members  in 
the  rooms,  many  would  be  induced  to  join  the  Society  that  they  might 
be  enabled  to  take  the  books  home  with  them. 

Again,  it  might  be  urged  that  the  Society  had  not  yet  been  at  any 
cost  for  book  cases,  and  that  a  considerable  expense  would  have  to  be 
encountered  for  such.  Well,  that  would  be  a  necessary  expense,  and  the 
Society  was  quite  able  to  sustain  it,  and  the  Committee  would  see  that 
suitable  and  proper  cases  were  procured.  He  was  reminded  by  Mr.  G. 
Scott  that  it  was  understood  by  him  that,  if  their  meetings  should  be  so 
laige  as  to  overflow  the  accommodation  of  the  Curator's  Room,  the 


44 

lecture-room  upstairs  would  be  at  their  disposal  Another  advantag^e 
would  be,  the  facility  provided  for  examining  specimens  in  illustration 
of  any  lecture  delivered.  Letters  had  been  received  from  several 
members,  unable  to  attend  the  meeting,  approving  of  the  proposal. 
Mr.  Henry  Willett,  whose  •  consent  to  the  removal  was  necessar>', 
inasmuch  as  several  of  the  books  were  his  property,  had  also  written 
expressing  not  only  his  entire  approval  of  the  suggestion,  but  also  his 
wish  that  his  books  should  go  to  the  Town  Library  anyway,  but,  if  the 
Societ|r  were  to  remove,  that  they  should  remain  in  their  library, 
which  would  be  added  to  by  him.  He  moved  that  the  recommenda- 
tion of  the  Committee  be  approved  and  accepted,  and  that  a  letter  be 
written  to  the  Town  Clerk. 

Mr.  G.  D.  Sawyer  seconded.  He  endorsed  all  that  Mr.  Wonfor 
had  said. 

Mr.  Saunders  inquired  if  they  had  any  guarantee  that  the  books, 
&c.,  should  remain  the  property  of  this  Society. 

Mr.  John  Colbatch  Onions,  the  other  Honorary  Secretary, 
replied  that  the  Town  Clerk  had  written  that  the  books  were  simply  to 
be  deposited,  and  in  one  of  their  communications  they  had  stated  that 
it  was,  of  course,  understood  that  the  books  and  bookcases  would 
remain  the  property  of  the  Society. 

Mr.  Saunders  said  that  he  was  quite  satisfied. 

Mr.  J.  Dennant  thought  the  change  of  locale  would  be  of 
immense  advantage  to  the  Society :  it  would  thereby  become  much 
more  influential,  and  would  most  likely  draw  more  young  men  into  its 
ranks  than  hitherto. 

Mr.  GWATKIN,  the  present  Librarian,  expressed  his  concurrence 
in  the  proposal  to  remove  their  library,  chiefly  on  account  of  the  rapid 
increase  in  the  number  of  books  it  contained.  He  had  done  his  best 
with  them,  and  trusted  he  had  given  satisfaction  (hear,  hear,  and 
applause),  but  the  baby  had  grown,  and  was  growing,  very  large. 
(Applause.) 

The  motion  was  then  carried  unanimously. 

Mr.  T.  W.  Wonfor,  feeling  that  they  would  not  have  occupied 
the  position  they  were  in  had  it  not  been  for  the  kindness  of  the 
Medico-Chirurgical  Society  and  the  Dispensary  Conmiittee,  moved 
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that  a  letter  be  written  by  the  Secretaries,  as  soon  as  they  removed, 
conveying  the  best  thanks  of  the  meeting  to  that  Society  and  that 
Committee  for  having  granted  them  the  use  of  the  rooms  for  so  many 
years. 

Mr.  G.  Scott  seconded,  that  he  might  have  the  opportunity  of 
saying  how  extremely  he  was  pleased  and  gratified  by  the  unanimity 
in  which  this  matter  had  been  settled.  The  Library  Sub-Committee, 
the  Pavilion  Committee,  the  Town  Council,  their  own  Committee,  and 
the  meeting  that  night  had  all  acted  unanimously  in  the  matter.  He 
knew  they  would  all  look  back  on  the  evenings  spent  in  the  old  room 
with  feelings  of  pride,  gratification,  and  gratitude, — gratitude  for  the 
kind  attention*  bestowed  on  them  by  Mr.  Robert  Glaisyer  ;  and  when 
the>'  pitched  their  tent  on  a  new  camping  ground,  he  could  promise 
them  a  cordial  welcome ;  and  he  hoped  they  would  have  many  happy 
evenings  there  also. 

This  motion  was  also  adopted. 

Mr.  W.  Saunders,  seeing  there  was  a  large  attendance  of 
members,  proposed  a  vote  of  thanks  to  Mr.  Gwatkin,  the  Librarian, 
for  the  kindness  and  diligence  with  which  he  had  filled  that  post  for 
many  years. 

Mr.  SiMONDS  seconded  ;  and  the  proposition  having  been  carried 
amid  applause, 

Mr.  Gwatkin  returned  thanks. 

Mr.  John  Colbatch  Onions,  in  highly  complimentary  terms, 
proposed  a  vote  of  thanks  to  Mr.  Robert  Glaisyer,  for  granting  them 
the  use  of  his  rooms  and  assisting  them  in  various  ways. 

Mr.  T.  W.  WONFOR  seconded,  and  remarked  that  the  general  aid 
Mr.  Robert  Glaisyer  had  given  them  entitled  him  to  be  called  a  third 
Secretary,  an  extra  Treasurer,  and  occasionally  the  Committee  itself. 

The  Chairman  also  alluded  to  Mr.  Robert  Glaisyer's  invaluable 
services. 

All  hands  having  been  held  up  for  the  motion, 

Mr.  Robert  Glaisyer  expressed  his  gratitude. 
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The  following  letter,  in  accordance  with  the  resolution  of  the 
meeting,  was  sent  to  the  Town  Clerk  : — 

CCOPY.) 

"56,  Middle  Street,  Brighton, 

"  27th  January,  1874. 

"  Dear  Sir,  -We  are  in  receipt  of  your  letter  of  the  8th  instant, 
in  which  you  state  that,  in  answer  to  the  application  of  the  Brighton 
and  Sussex  Natural  History  Society,  you  are  instructed  by  the  Town 
Council  to  offer  to  the  Society  the  use  of  the  Curator's  Room  at  the 
New  Free  Library  for  their  fortnightly  meetings,  and  for  placing 
therein  book  cases  and  contents  upon  the  condition  that  the  books 
shall  be  under  the  charge  of  the  Curator,  and  be  available  for 
reference  by  the  public  in  the  same  way  as  the  other  works  in  the 
Free  Library,  but  reserving  to  members  of  the  Society  their  right  as  at 
present  of  borrowing  any  of  the  books  so  to  be  deposited.  In  reply 
thereto,  we  beg  to  inform  you  that  we  are  instructed  by  the  Committee 
of  Management  of  the  Society  to  accept  the  offer  upon  the  above 
terms,  and,  at  the  same  time,  to  request  you  to  be  good  enough  to 
convey  to  the  Town  Council  the  thanks  of  the  Society  for  the  manner 
in  which  their  application  has  been  responded  to. 

"It  is,  of  course,  understood  that  the  books  and  book-cases  will 
still  remain  the  property  of  the  Society. 

"  We  are,  dear  Sir, 
"  Yours  truly, 

*'T.  W.  WONFOR  ) 

"JNO.'COLBATCH  ONIONS,  J  ^°^-  ^*^^- 

"  The  Town  Clerk  of  Brighton." 


January  22Nd. 

MICROSCOPICAL  MEETING.— MOUNTING  IN  GLYCE- 
RINE JELLY,  PRACTICALLY  ILLUSTRATED  BY 
MR.  T.  W.  WONFOR. 

While  Canada  Balsam  was  one  of  the  best  medioy  as  far 
as  permanence  and  ease  of  working  were  concerned,  it  possessed 
the  disadvantage  that  all  objects,  and  especially  fresh  pre- 
parations, or  those  containing  water,  could  not  be  mounted  in  it, 
though,  in  many  cases,  steeping  some  objects  in  absolute  alcohol 
deprived  them  of  the  water  and  enabled  the  microscopist  to  mount 
them  in  Babam. 
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Glycerine,  from  its  well-known  preservative  qualities,  had  been 
recoininended  as  a  medium ;  one  caution,  though,  must  be  borne  in 
mind  :  substances  containing  lime  would  be  spoilt,  as  had  been  pointed 
out  by  Dr.  Carpenter,  who,  employing  glycerine  to  preserve  penta- 
crinoid  larvae  of  Comatula,  found  that  the  calcareous  skeletons  were 
dissolved  and  the  specimens  spoilt. 

As  a  preservative  medium,  glycerine  could  be  used  alone,  diluted 
with  two  parts  of  camphor  water,  with  equal  pprts  of  gum  arabic  and 
water,  and  a  small  quantity  of  arsenious  or  carbolic  acid  ;  or,  what  he 
had  found  worked  admirably  with  many  objects,  glycerine  jelly. 

The  manuals  on  the  microscope  gave  instructions  how  to  prepare 
glycerine  jelly ;  but,  as  it  could  be  purchased  ready  prepared,—  and 
a  small  bottle  would  last  years, — he  would  advise  those  who  wished 
to  try  it  to  obtain  either  Rimmington's  or  Aylward*s,  both  of  which 
he  had  tried  and  liked.  The  former  contained  creosote,  itself  a  good 
preservative,  while  the  latter  liquefied  more  readily,  sometimes  an 
advantage 

For  some  delicate  preparations  he  had  found  either  could  be 
diluted  with  water.  He  had  also  tried  the  glycerine  jelly,  sold  by  the 
chemists  for  chapped  hands  ;  but  this  required  to  be  filtered  before 
being  used. 

Whichever  form  was  employed,  the  gentle  heat  of  a  fire,  lamp,  or, 
best  of  all,  of  warm  water,  was  required  to  liquefy  the  jelly,  which 
could  be  applied  in  different  ways.  One  method  was  to  place  a  drop 
on  each  of  several  slides  and  let  them  cool ;  then  gently  warming  them 
the  film  at  the  top  could  be  removed,  thus  carrying  away  air  bubbles, 
or,  while  warm,  the  object  could  be  immersed  in  the  drop  of  jelly  ;  or 
the  object  might  be  placed  on  the  slide,  and  as  much  of  the  moisture 
as  possible  being  removed  by  blotting  paper,  the  jelly  might  be 
dropped  on  it  or  placed  by  it,  to  run  in  of  its  own  accord. 

The  covering  glass,  previously  warmed  Cbest  by  dipping  in  warm 
water),  might  be  dropped  on  and  gently  pressed  down  and  allowed  to 
cool,  when  the  superfluous  jelly  being  cleared  away,  a  ring  of  varnish 
could  be  run  round,  and  the  slide  would  be  ready  for  the  cabinet.  It 
should  be  mentioned  that  the  objects  to  be  mounted  should  previously 
have  been  placed  in  water  or  diluted  glycerine. 

One  caution  should  be  observed,  viz.,  slide,  jelly,  covering  glass> 
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and  objects,  should  all  be  raised  to  the  same  temperature  ;  if  this  was 
done  air-bubbles  would  be  avoided.  As  proof  of  this  assertion,  the  pro- 
cesses described  were  gone  through  and  objects  mounted  in  each  way 
without  air-bubble& 

Dr.  H  ALU  FAX,  in  reply  to  an  enquiry,  illustrated  his  method  of 
mounting  in  diluted  glycerine  in  cells,  and  exhibited  a  simple  method 
for  making  oval  cells,  as  well  as  a  very  ingenious  contrivance  by 
which  thin  sections  of  minute  objects  could  be  arranged  while  floating 
in  fluid,  in  the  centre  of  a  glass  slide,  without  disturbing  or  distorting 
the  parts. 

The  President,  Mr,  Haselwood,  exhibited  a  new  form  of 
section-cutting  instrument,  recently  described  in  the  Monthly 
Microscopical  Journal^  and  having  a  glass  plate  and  a  receptacle  for 
ice,  or  a  freezing  solution  when  cutting  thin  sections,  &c. 


February  26th. 

ANNUAL    SOIREE. 
The  Third  Annual  Soiree  was  held  at  the  Royal  Pavilion. 

The  Rooms  used  on  the  occasion  were  the  Banqueting  Room,  the 
Saloon,  South  Drawing  Room,  South  Lobby,  and  Corridor.  The  chief 
feature  of  the  evening  was  a  display  of  Scientific  Instruments.  The 
Microscopes,  which  numbered  about  fifty,  were  contributed  by  the 
Rev.  J.  H.  Cross,  M.A.,  Rev.  Mr.  Payne,  Drs.  Badcock,  Hallifax, 
Massy,  and  Taaffe,  and  Messrs.  S.  Aylen,  Ardley,  Baker 
(Holborn),  Cooper,  Capon,  J.  Curties,  D'Alquen,  J.  Dennant,  Gwatkin, 
T.  Glaisyer,  T.  H.  Hennah,  J.  E.  Haselwood,  Henry  Lee,  B.  Lomax, 
Mitchell,  G.  Nash,  W.  Puttick,  F.  W.  Payne,  Ridge,  J.  J.  Sewell,  W. 
D.  Savage,  C.  P,  Smith,  G.  D.  Sawyer,  H.  Saunders,  G.  T.  Shaft,  W. 
H.  Smith,  T.  W.  Wonfor,  Wonfor,  jun.,  and  F.  E.  Sawyer. 

Telegraphy  and  the  application  of  electrical  instruments  was 
admirably  shown  by  the  Post  Office  authorities.  Application  having 
been  made  to  Mr.  Scudamore  for  the  loan  of  instruments,  the  request 
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was  at  once  granted,  and  Mr.  Sievewright,  M.A.,  was  appointed  to 
superintend  their  exhibition.  Mr.  C.  J.  Whiting,  the  Brighton  Post 
Master,  also  accorded  the  project  his  warm  approval ;  and  a  staff  of 
energetic,  obliging,  and  painstaking  clerks  from  the  head  office  on  the 
Old  Steine  were  present  to  assist  in  the  working,  under  the  superin- 
tendence of  Mr.  G.  Field.  Numerous  and  varied  were  the  messages 
sent  from  one  end  of  the  room  to  the  other  during  the  evening.  One 
of  the  most  compact  and  wonderful  of  all  the  telegraphic  instruments 
appeared  to  be  that  by  which  messages  are  sent  and  received 
solely  by  sound,  no  other  means  of  indication  being  afforded.  This 
instrument  required  a  skilful  and  attentive  operator,  but  the  practised 
ear  seemed  to  overcome  the  apparent  difficulty  and  transcribe  the 
message  with  the  greatest  ease  and  facility.  Telegraphy  as  applied  to 
railway  signalling  was  also  shown. 

An  automatic  spectroscope,  constructed  by  himself,  was  shown 
by  Mr.  H.  Pratt ;  amicro-spectroscope  by  Mr.  Mitchell.  In  the 
Saloon  Mr.  F.  E.  Sawyer  arranged  an  exhibition  of  meteorological 
instruments,  charts,  and  diagrams,  including  a  self-registering  rain 
gauge,  invented  by  Mr.  E.  Rowley. 

Galvanic  batteries  were  exhibited  by  Dr.  Badcock,  and 
Messrs.  J.  J.  Sewell  and  B.  Lomax  ;  fine  equatorial  by  Mr.  D'Alquen  ; 
kaleidoscopes  by  Messrs.  G.  Nash  and  Haselwood ;  graphoscopes  by 
Messrs.  Rowsell  and  Treacher. 

In  the  Corridor  there  was  exhibited  a  magic  lantern  at  intervals 
during  the  evening.  The  slides  were  chiefly  natural  history  objects,  lent 
by  Mr.  C  Baker,  of  Holborn.  They  were  exhibited  by  Mr.  G.  Nash, 
and  explained  and  remarked  upon  by  Mr.  T.  W.  Wonfor. 

In  the  Saloon,  South  Drawing  Room,  Corridor,  and  Banqueting 
Room  were  also  arranged  various  objects  of  Natural  History  and 
Archaeology,  the  most  noteworthy  being  : — Very  fine  carpological 
collection,  consisting  of  some  hundreds  of  fruits,  about  sixty  speci- 
mens of  Canadian  woods,  and  a  collection  of  Japanese  plants,  in  pots, 
by  Mr.  Hemsley  ;  two  brass  Persian  lavers,  about  400  years  old,  from 
a  Persian  temple,  candlestick,  lamp,  and  coffee  pot,  all  exquisitely 
ei^^ved,  and  five  cases  of  Indian  moths  and  butterflies,  by  Mr.  Wills  ; 
nine  cases  of  English  moths  and  butterflies,  chiefly  taken  in  Sussex, 
by  Mr.  Wonfor,  juiu  ;  four  photographs  of  the  same  group  of  beech 
trees  taken  at  the  four  seasons,  and  several  tropical  plants  in  pots,  by 
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Mr.  T.  H.  Hennah  ;  vegetable  hygroscope  and  micro-photographs  of 
microscopic  objects,  by  Dr.  Hallifax ;  skeleton  leaves  and  fruits,  very 
beautifully  preserved,  by  Mr.  Gwatkin  ;  a  fine  collection  of  Sussex 
lichens,  by  Mr.  C.  P.  Smith  ;  collection  of  minerals  illustrative  of  iron 
and  its  combinations,  by  Mr.  Pankhurst ;  coral, model  of  Parish  Church, 
by  Mr.  J.  J.  Sewell ;  fine  collection  of  shells,  by  Mr.  R.  Glaisyer  ; 
models  of  anchors  and  ship,  by  Mr.  H.  Vaughan ;  specimen  of 
Sussex  marble,  by  Dr.  Corfe ;  conglomerate  shells  (from  raised 
beach  of  St  Augustine,  U.S.),  by  Mr.  Warren,  of  New  York; 
medallion  of  Ceres,  made  of  compressed  sawdust,  by  Mr.  Tatham  ; 
a  drinking  fountain  of  unburnt  clay,  modelled  and  made  at  Ditchling, 
of  Sussex  clay,  by  Mr.  Johnson. 

One  feature  of  the  evening  was  the  delivery  of  several  short 
addresses,  at  intervals  of  about  half-an-hour. 

^The  President  of  the  Society  (Mr.  J.  E.  Haselwood)  made  a 
few  introductory  remarks.  Having,  on  behalf  of  the  Natural  History 
Society,  given  the  company  a  cordial  welcome  to  the  Soiree,  he 
alluded  to  the  fact  of  the  Society  having  recently  changed  its  place  of 
meeting  from  the  Dispensary  to  the  Free  Library  and  Museum.  The 
arrangement  had  been  effected  in  the  most  satisfactory  manner,  the 
Town  Council,  with  great  courtesy  and  kindness,  allowing  them  the 
use  of  one  of  the  rooms,  in  consideration  of  which  the  Society  had 
agreed  to  place  their  valuable  library  at  the  service  of  the  public 
(Applause.)  Of  late  years,  the  Society  had  largely  increased  and  he 
was  yet  of  opinion  that  i6o  or  i8o  members  were  not  enough  for  a 
town  like  Brighton.  He  hoped,  however,  that  the  change  of  locale 
would  have  the  effect  of  increasing  their  numbers.  They  not  only 
wanted  men  of  scientific  attainments,  whom  they  would  be  most 
pleased  to  welcome ;  but  young  men,  who  desired  to  improve  them- 
selves, and  men  of  business  who  were  able  to  spare  the  time.  He 
could  promise  such  that  they  would  find  the  instruction  which  the 
meetings  of  the  Society  afforded  blended  with  amusement     x 


MR.    G.    SCOTT    ON    "THE    ELK." 

Every  visitor  to  the  Brighton  Museum  must  have  been  struck 
with  the  noble  pair  of  antlers  which  were  suspended  at  the  southern 
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end,  for  the  possession  of  which  the  town  was  indebted  to  Sir 
Cordy  Buirows.     They  were  the  antlers  of  the  Megacrros  hibemicus^ 
or  extinct  Irish  elk,  the  remains  of  which  were  now  found  fn  the 
morasses    of    that   country.     Their    gigantic   size   would  be   seen 
when    he    stated     that    their  antlers    were   something  like    12ft. 
in  width,  and  reached  upwards  of  loft  from  the  ground.     Perfect 
skeletons  of  the  elk  were  now  to  be  found  in  the  British  Museum  and 
other  places.     The  position  in  which  their  bones  were  discovered 
evidently  showed  that  the  noble  creatures  were  driven  into  the  lakes, 
and  must  have  perished  there.     In  an  early  poem  relating  to  a  hunt  in 
the  12th  century,  the  "  scealch  "  was  referred  to,  and  this  by  some  was 
thought  to  mean  the  elk  ;  he,  however,  was  disposed  to  tiiink  it  meant 
the  seal,  which  is  still  designated  by  many  Scotch  fishennen  by  that 
name.    Passing  from  the  extinct  species  to  the  living  (A  Ices  malchis)^ 
as  they  are  to  be  seen  in  North  America, and  North  Europe,  and  Asia, 
the  thanks  of  the  town  were  due  to  Mr.  H.  Willett  for  having  pre- 
sented to  the  Museum  a  pair  of  moose  antlers.     The  pair  before  him 
(which  had  never  before  been  publicly  exhibited)  weighed  27lbs. ;  but 
a  full  grown  pair  would  weigh  double  that.     It  was  said  that  the  black 
elk  used  its  antlers  for  shovelling  away  the  snow.    He  should  like  this 
to  be  true,  but  the  probability  was,  he  thought,  that  it  was  not   Of  late, 
much  had  been  said  about  the  development  of  man,  and  that  when  he 
made  his  first  appearance  on  the  earth  he  was  a  poor  degraded  useless 
creature.    But  if  he  were  so,  Nature  certainly  made  a  great  mistake  in 
development ;  for  he  would  want  all  his  wits  about  him  to  deal  with 
such  creatures  as  the  extinct  elk,  the  gigantic  hyena,  the  cave  bear, 
the  lions,  tigers,  and  other  animals  which  abounded  at  that  time. 
(Applause.) 


MR.    T.    W.    WONFOR    ON    "SPONGES." 

Over  few  natural  objects  had  there  been  such  differences  of  opinion 
among  naturalists  as  over  sponges.  At  one  time  believed  to  be  pro- 
duced from  the  froth  of  the  sea ;  at  another  to  be  neitheivplant  nor 
animals,  though  partaking  of  the  nature  of  both  ;  then  claimed  as  in- 
animate objects  possessing  some  kind  of  life ;  then  deemed  fungi  or 
algae ;  then  zoophytes  or  plant  animals  ;  and  last,  in  the  estimation  of 
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most  naturalists,  they  had  settled  down  into  undoubted  animals, 
technically  called  poriferi  or  pore-bearers,  from  the  circumstance  of 
their  surfaces  being  covered  all  over  with  pores  or  openings. 

The  sponge  of  commerce  was  not  the  animal,  but  only  a  part  of 
the  animal  structure,  the  skeleton,  according  to  the  nature  of  which 
sponges  were  roughly  classified  into  keratose  or  homy,  siliceous  or 
flinty,  and  calcareous  or  limy  sponges.  The  forms  with  which  we 
were  most  familiar  were  the  horny,  the  skeletons  of  which  were  found 
so  useful  and  were  of  great  commercial  value.  Among  some  of  the 
most  striking  of  the  flinty  sponges  were  the  exquisite  Venus*  flower 
basket,  the  sea-bird's  nest,  and  the  glass  rope,  the  last-named  tor 
some  time  a  bone  of  contention  among  naturalists,  until  the  whole 
sponge  was  obtained.  Most  sponges  might  be  said  to  consist  of  three 
distinct  parts  ;  the  skeleton,  the  living  part,  and  the  spicules.  The 
living  part,  called  sarcode^  was  a  glairy  gelatinous  substance  about  the 
same  consistence  as  the  white  of  an  t%%y  of  different  colours,  and 
composed  of  a  granular  substance  similar  to  that  simple  organism,  the 
Amaeba,  which  in  the  living  sponge  enveloped  and  permeated  the 
whole  structure ;  portions  of  it  were  ciliated,  and  by  means  of  these 
ciliae,  a  circulation  was  kept  up.  This  living  sarcode  secreted  from  its 
food  material  for  re-formation,  building  up  the  skeleton  and  the  forma- 
tion of  the  bodies  called  spicules. 

The  spicules  were  composed  either  of  silex  or  lime,  and  either 
formed,  as  it  were,  supports  to  the  skeleton,  or,  as  in  the  case  of  some 
of  the  siliceous  sponges,  served  as  a  means  of  anchoring  the  animal. 
Microscopically  considered,  the  spicules  presented  a  very  varied  and 
beautiful  series  of  objects  of  every  conceivable  combination  of  needle- 
like bodies,  and  would  seem  in  many,  if  not  all,  to  be  not  only  invested 
but  penetrated  by  the  sarcode.  In  the  siliceous  sponges,  and  especially 
the  anchoring  ones,  they  were  built  up  of  successive  layers  of  deposit, 
a  fractured  end  presenting  an  appearance  similar  to  a  series  of  tubes 
as  seen  in  a  telescope. 

The  holes  or  pores  in  the  skeleton  were  of  two  kinds — those  which 
took  in  currents  of  water,  and  those  larger  ones  called  oseula^  from 
which  currents  containing  effete  matter  were  ejected.  So  great  was 
the  reparative  power  among  sponges  that  if,  as  had  been  proved  by 
experiments  by  Bowerbank,  a  living  sponge  be  cut  in  half  and  the  parts 
brought  together  under  water,  in  24  hours  all  trace  of  cutting  would  be 
effaced  ;  nay,  if  a  piece  were  cut  out  of  a  living  sponge  and  inverted  so 
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that  opposite  surfaces  were  brought  together,  in  twenty-four  hours  all 
trace  of  cicatrix  would  be  gone.  This  rapid  and  marvellous  healing 
was  accomplished  by  the  jelly  like  mass.  Several  small  bodies  were 
at  times  found  at  the  base  of  sponges  and  were  ejected  from  the  sponge 
itself ;  these  were  the  genunules,  which  afterwards  become  sponges. 

In  the  Museum  might  be  seen  specimens  of  British  and  foreign 
sponges,  chiefly  of  the  keratose  division,  a  beautiful  specimen  of  the 
sea-bird's  nest,  presented  by  Captain  Marshall  Hall,  by  whom  in  the 
Noma  expedition  it  was  first  dredged,  as  well  as  a  capital  example  of 
the  Venus'  flower  basket,  deprived  of  all  but  its  siliceous  skeleton. 
There,  too,  might  be  found  fossil  sponges,  notably  those  strange  and  till 
recently  unclassed  objects,  called  choantes,  together  with  ventriculites 
from  our  chalk.  During  the  chalk  era  sponges  must  have  been  very 
abundant,  as  proved  by  our  flints  ;  for  scarcely  a  chip  or  flake  could  be 
made,  without  sponge  or  sponge  spicules  being  traced.  In  the  Aquarium 
might  been  seen  living  sponges,  not  so  conspicuous  as  the  Turkey  and 
honeycombed  sponges  of  the  Mediterranean,  but  more  interesting, 
because  their  growth  and  movements  could  be  watched.  One  thing 
the  Aquarium  had  done ;  if  he  were  wrong  his  friend,  Mr.  Henry  Lee, 
whom  he  saw  present,  would  set  him  right,  it  had  given  a  sponge  new 
to  science.  (Hear,  hear.)  This  was  but  one  of  the  advantages  science 
was  deriving  from  the  Aquarium.  Under  the  microscope  an  oppor- 
tunity would  be  given  for  any  who  wished  to  see  portions  of  sponges, 
spicules,  aud  gemmules. 


MR.    BENJAMIN    LOMAX    ON    A   "GREY    PE.A." 

As  his  lecture  must  necessarily  be  a  small  one,  he  had  chosen 
a  small  subject — a  giey  pea,  the  missile  of  the  schoolboy— the  music 
of  the  boy's  rattle — the  apparatus  of  the  thimble-rig  man— and  yet 
one  of  God's  choicest  works.  Dry,  hard,  yellow,  wrinkled,  it  looked 
difierent  indeed  from  the  full  green  seed,  borne  on  a  graceful  twining 
plant,  whose  flowers  gardeners  had  not  disdained  to  cultivate,  and 
whose  scent  perfumers  had  thought  worth  extracting.  Yet,  even  in 
its  corpsehood,  it  boasted  a  great  commercial  value.   By  thousands,  by 
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tons^  by  shiplos^ds,  peas  passed  through  the  markets,  and  travelled 
across  all  seas  to  every  land.  A  vast  acreage  of  green  England 
belonged  to  the  fairy  *'  Peablossom."  A  good  pea  harvest  meant  pros- 
perity, plenty,  wealth  to  the  few,  and  work  for  the  many.  A  failure  in 
the  pea  crop  was  poverty,  desolation,  ruin.  And  no  wonder,  for  the 
pea  was  the  chosen  food  of  ancient  and  modern,  of  rich  and  poor,  of 
man  and  beast. 

• 

On  some  plahl  of  the  pea  kind  Daniel  and  his  companions 
lived,  when  their  glorious  Hebrew  faces  out-matched  the  flower  of 
Persia.  On  peas  poor  Monmouth  tried  to  feed,  when  the  bloodhounds 
were  on  his  trail.  The  nobleman  gave  a  labourers'  annual  house  rent 
for  green  peas  at  Christmas,  and  the  beggar  asked  for  pea  soup  at  the 
Workhouse.  Peas  formed*  a  large  element  of  the  Navy's  food,  and 
they  nerved  the  arms  that  fought  at  Copenhagen  and  Trafalgar.  Well 
might  they  do  so,  for  in  this  little  globe  was  contained  a  larger  amount 
oiJUsk  than  in  a  similar  bulk  of  "  The  roast  beef  of  old  England." 
Art  could  not  compose,  Nature  had  not  produced,  so  much  food  in  so 
little  compass  as  in  this  pea,  and  its  relation  the  bedn.  But  what  was 
it  that  we  gobbled  so  recklessly  ?  What,  indeed  I  This  seed  con- 
tained a  study  too  long  for  human  life,  a  secret  too  deep  for  human 
science.  There  was  a  life  within  this  pea.  If  he  struck  it  with  a 
hammer  it  separated  in  two  halves,  just  as  Moore's  "  heart  indignant 
broke  to  show,"  in  a  truly  Irish  manner,  "  that  still  it  lived."  This 
pea  split  its  sides  from  pride  of  birth,  proving  itself  thereby  one  of 
the  great  family  of  double-seeded  plants,  not  a  connection  of  the  down- 
trodden grass  or  awkward  cactus,  but  a  relation  of  the  forest  trees  and 
the  British  oak  itself.  And  no  mean  relation,  for  there  were  peas  in 
America  which  bore  pods  a  yard  long,  and  twisted  round  large  trees 
till  they  strangled  them. 

If  this  little  seed  were  placed  in  the  warm  ground,  and  the  dews 
of  heaven  were  allowed  to  fall  upon  it,  the  skin  that  covered  it  would 
draw  aside  as  gently  as  ever  motlier  drew  a  counterpane  off  her 
sleeping  infant ;  the  two  lobes  would  open,  and  two  marvellous  intel- 
ligences would  pursue  their  way — one  upwards,  one  downwards  ;  one 
armed  with  a  point  shaped  like  a  lady's  thimble,  hard  and  pointed  as 
a  lady's  needle,  flexible  and  thin  as  a  lady's  thread,  and  sensitive  as  a 
lady's  finger,  pushing  its  way  through  the  hardest  clods ;  and  one 
green  and  beautiful,  throwing  out  slender  leaves,  and  taking  hold  with 
tendril  fingers  of  some  dry  old  stick,  henceforth  a  thing  of  beauty, 
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glorious  with  foliage,  and  flowers,  and  sweet  perfume.  The  flower 
died,  but  in  it  grew  up  first  a  tiny  pod,  which-  swelled  at  last  to  a 
receptacle  of  peas  like  this— like  this,  a  conunon  vegetable,  yet,  he 
trusted,  no  unworthy  subject  of  a  ten  minutes'  lecture. 


MR.   E.  A.  PANKHURST   ON   THE  CANONS   OF 

THE  COLORADO. 

At  their  Soir^  last  year  Mr.  Lomax  illustrated  the  mean- 
ing of  his  statement,  that  the  most  useful  lesson  the  micro- 
scope could  teach  them  was  to  use  their  own  eyes  micro- 
scopically, by  directing  attention  to  the  little  channels  which 
tiny  streams  dug,  the  sediment  they  carried  along  with  them, 
and  with  which  they  half-filled  up  the  tiny  pool  that  marked 
the  end  of  its  course.  That  subject  he  now  wanted  to  carry  fiirther. 
Magnify  that  stream  a  few  thousand,  perhaps  million,  times,  and  they 
had  still  the  same  forces  at  work,  acting  in  precisely  the  same  manner  ; 
but  now  the  channel  of  the  [rivulet  had  become  a  huge  ravine,  and 
they  had  a  vast  torrent  carrying  on  to  the  sea  the  dust  and  the  d/dris 
of  a  range  of  mountains.  From  an  imaginary  sketch  of  such  a  reality 
he  directed  attention  to  an  actual  one  suspended  on  the  wall  behind 
the  platform.  It  represented  the  course  of  a  river  through  a  table 
land  of  Spain  near  Parrulcna  to  the  north-west  of  the  Sierra  Nevada, 
where  for  miles  it  flowed  at  the  bottom  of  an  abyss  of  hard  rock,  not 
nibbly  chalk,  which  it  had  itself  scooped  out  to  the  depth  of  two  hun- 
dred feet  or  more.  Lateral  streams  running  into  this  chasm,  or  canon, 
as  it  is  termed,  had  cut  down  portions  of  its  sides  until  hills  had  been 
thereby  formed.  But  he  wanted  them,  with  the  assistance  of  another 
diagram,  to  carry  their  imagination  yet  further.  To  the  south  of  Salt 
Lake  and  the  Mormon  territory,  in  North  America,  lay  a  dreary  series 
of  plateaux  traversed  by  the  Colorado  river  and  its  tributaries,  which 
bore  their  burthen  of  waters  into  the  Gulf  of  California.  Though  that 
region  possessed  many  considerable  streams,  it  was  over  large  areas  a 
kind  of  desolate  wilderness ;  for,  instead  of  irrigating  the  ground,  these 
streams  flowed  in  profound  gorges,  in  some  cases  more  than  a  mile  in 


perpendicular  depth,  the  torrents  having  moulded  and  carved  through 
I, GOO  feet  of  hard  granite  and  other  substances.  Of  all  lessons  which 
geology^  geography^  and  the  exploration  of  the  world  taught  them^  that 
of  the  Canons  of  the  Colorado  was,  he  thought,  the  greatest  exhibited. 

Mr.   E.    A.  Pankhurst  illustrated  his    remarks    by   diagrams 
hung  upon  the  wall. 

During  the  evening  light  refreshments  were  served  in  the  Drawing 
Room  by  Mr.  £.  Booth. 


March  12. 

FIRST  MEETING  AT  THE  FREE  LIBRARY  AND 
MUSEUM.— MR.  G.  SCOTT  "  ON  THE  GEOLOGY  OF 
THE  BRIGHTON  MUSEUM." 

In  welcoming  the  Society  in  that  room  he  expressed  the  feel- 
ing shared  by  every  member  of  the  Town  Council.  Many  had  long 
hoped  that  the  time  might  come  when  there  would  be  some  centre  in 
Brighton  where  science  and  literature  could  iind  an  abiding  home.  He 
sincerely  trusted  that  the  Free  Library  and  Museum,  voluntarily  sup- 
ported by  the  public,  and  extending  its  privileges  to  all,  might  become 
that  central  home,  by  attracting  to  it  similar  Societies. 

It  was  the  very  aim  of  the  Free  Library  and  Museum  to  assist 
in  every  way  such  a  body  as  the  Natural  History  Society,  the  members 
of  which,  recognising  how  little  the  wisest  really  knew  and  how  much 
the  most  learned  had  yet  to  learn,  were  engaged  in  real  work  and 
earnest  study.  The  Society  could  look  back  with  satisfaction  on 
much  good  work  honestly  done ;  all  remembered  many  pleasant  and 
instructive  evenings  in  the  old  home,  and  he  hoped  and  believed  that 
under  that  roof,  and  surrounded  by  their  growing  library,  many  happy 
and  useful  years  were  before  the  Society  in  tlie  future.  He  was  also 
sure  the  public  would  duly  appreciate  the  boon  of  having  so  large  a 
number  of  valuable  scientific  books  placed  within  their  reach  for 
reference  and  study  in  the  Reading-rooms,  and  that  no  one  in  or  out 
of  the  Society  would  have  cause  to  regret  a  bargain  which  had  so 
many  advantages,  including  one  dear  to  the  legal  heart — that  of 
mutuality.  They  would,  he  knew>  excuse  these  introductory  remarks  on 
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such  an  occasion^  and  allow  him  to  add  that  he  fdt  much  indebted  to 
Mr.  Gwatkin  and  Mr.  R.  Glaisyer,  for  the  kind  and  cordial  Mray  in 
which  they  had  handed  over  to  his  keeping  the  books  and  other 
property  of  the  Society.  And  with  a  President  and  two  Honorary 
Secretaries  so  earnestly  desirous  of  co-operating  with  him  and  the 
public  authorities,  for  the  benefit  of  the  public  and  of  the  Society, 
nothing  but  good  could  result  from  the  arrangement  so  happily 
inaugurated  that  evening.  Taking  advants^e  of  some  promise  more 
or  less  imaginary,  their  Secretaries  had  insisted  that  the  first  paper  in 
that  room  should  be  read  by  him,  and  that  the  subject  of  it  should  be 
— "  The  Geology  of  the  Brighton  Museum." 

His  aim  would  be  simply  as  possible  to  place  before  them  the 

state  of  an  important  department  of  the  Museum,  and  so  to  treat  the 

subject  as  to  bring  about,  if  possible,  a  rather  more  general  discussion 

than  they  usually  had  on  geological  subjects.   First  of  all,  as  an  act  of 

justice  to  an  esteemed  member  of  the  Committee  and  Vice-President 

of  this  Society  and  to  other  old  fellow-workers,  he  wished  to  correct  a 

statement  to  which  his  attention  had  been  called,  namely,  "  That  the 

Geological  Collection  at  the  old  Museum  was  a  complete  jumble/'    For 

want  of  someone  on  the  spot  who  knew  or  cared  anything  about  the 

matter,  dust  had  become  a  very  largely  developed  deposit,  and  every 

specimen  had  to  be  cleaned  and  remounted.     From  the  same  cause, 

as  specimens  came  in  they  were  often  placed  anywhere,  and  in  some  of 

the  lower  cases  they  were  simply  stored. 

* 
Originally  the  collection  was  arranged  stratigraphically  ;  with  the 

exception  of  the  Chalk  and  Cave  remains,  which  from  want  of  space 

had  to  be  kept  in  another  room,  the  various  deposits  were  in  their 

proper  sequence,  and  though  far  from  complete — as,  indeed,  they  still 

were — at  the  worst  stage,  which  was  reached  after  Mr.   Peto  left 

Brighton,  the  collection  never  deserved  to  be  called  a  mere  "jumble."  It 

must  also  be  remembered  that  the  Chalk  collection  was  mounted  and 

named  there,  at  Mr.  Willett's  expense,  just  as  it  existed  in  the  New 

Museum,  although  it  had  now  been  found  practicable  to  have  that 

noble  collection  placed  in  its  proper  position  with  reference  to  other 

formations. 

For  the  sake  of  brevity,  he  would  consider,  first — What  they 
wished  popularly  to  teach  in  a  Geological  Museum ;  and  then — How 
they  had  been  able  to  do  it  in  the  Brighton  Museum.    As  to  the  first, 
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a  notion  has  been  rather  encouraged  that  some  new  light  had  suddenly- 
dawned  upon  the  Committee  with  reference  to  Geology,  and  to 
systematic  arrangement  Now,  with  the  exception  of  Mr.  Crane  and 
Mr.  Shillingford,  who  had  been  admirable  as  workers,  every  member 
of  the  new  Geological  Committee  had  been  for  years  a  member  of  the 
old ;  and  to  show  that  the  old  Conwnittce  fully  recognised  the 
desirability  of  the  state  of  things  which,  with  more  suitable  rooms,  they 
had  now  in  some  measure  carried  out,  he  might  be  permitted  to  quote 
the  following  sentence  from  a  communication  which  he  had  made  to 
the  Brighton  papers  so  long  ago  as  1867  :— "  In  the  Geological  Section, 
when  the  various  sub-divisions  of  the  different  formations,  with  the 
characteristic  fossils  of  each  are  exhibited  and  marked ;  especially 
when  so  arranged  as  to  show  at  a  glance  an  epitome  of  the  entire 
series  of  fossiliferpus  rocks,  in  a  descending  order,  from  the  present 
surface  of  the  globe,  and  passing  downwards  through  the  Tertiary, 
Secondary,  and  Primary  deposits  to  the  Igneous  rocks,  the  advantages 
to  the  student  cannot  be  exaggerated  of  enabling  him  to  pursue  his 
studies  in  the  Museum  itself,  so  as  to  acquaint  himself  with  the  nature, 
order,  and  design  of  strata  representing  the  whole  range  of  Geological 
History.**  To  say  nothing  of  the  acknowledged  practical  advantages  of 
this  study,  it  had  long  been  unnecessary  to  apologise  for  the  high  place 
claimed  for  Geology  among  the  Sciences,  for  as  an  eminent  writer  had 
said,  "It  is,  indeed,  not  so  much  one  science,  as  the  application  of 
all  the  physical  sciences  to  the  examination  and  description  of  the 
structure  of  the  earth,  the  investigation  of  the  agencies  concerned  in 
the  production  of  that  stfucture,  and  the  history  of  their  action." 

Another  Geological  chieftain,  Sir  Charles  Lyell,  said,  "  Geology  is 
the  science  which  investigates  the  successive  changes  which  have  taken 
place  in  the  organic  and  inorganic  kingdoms  of  Nature.  It  inquires 
into  the  causes  of  these  changes,  and  the  influence  which  they  have 
exerted  in  modifying  the  surface  and  external  structure  of  our  planet" 
That  is,  they  had  to  give  the  means  of  studying  not  only  the  animal 
and  vegetable  contents  of  the  rocks  by  means  of  Palaeontology — the 
study  of  ancient  life — but  also  the  succession  and  causes  of  phenomena 
which,  since  the  origin  of  our  globe  had  brought  about  such  mighty 
changes,  and  which,  in  greater  or  less  degree  of  activity,  were  still  in 
operation.  They  had,  in  short,  so  to  open  and  expound  the  great  book 
of  the  rocks,  as  to  show  the  workings  of  the  Almighty  hand  and  the 
all-wise  operations  of  the  Divine  will  since  the  period,  far  back  in  the 
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ages  of  the  past,  when,  we  are  told,  in  language  as  exact  as  modem 
science  could  supply,  that  **  God  created  the  heaven  and  the  earth. 
And  the  earth  was  without  form  and  void." 

As  an  example  of  the  continuance  of  geological  phenomena,  he 
might  mention  that  in  studying  Sir  Samuel  Baker's  Nile  Tributaries 
they  were  in  the  midst  of  the  very  same  set  of  causes  which  brought 
about  the  Wealden  formation — ^great  rivers,  the  Athara,  Settite,  Salaam, 
Royan,  and  many  others,  which  were  mere  sandy  beds  during  the  dry 
season,  whore  the  Arabs  pitched  their  tents,  became,  when  the  rains 
began,  noble  rivers,  500  yards  wide,  carrying  down  to  the  Nile  enor- 
mous quantities  of  mud,  or  rather  of  mould,  washed  into  them  by  the 
torrents  of  rain  from  the  rich  table  lands  through  which  they  flowed— 
and  all  this  borne  down  by  the  Nile,  not  alone  to  fertilize  Lower 
Egypt,  but  to  be  carried  out  to  sea,  there  to  form  a  new  Delta,  a  new 
Egypt,  beneath  the  waters  of  the  Mediterranean.  But  besides  these 
higher  aims  they  must  be  prepared  in  such  an  institution  to  furnish 
instruction  to  many  who  were  ignorant  of  the  first  principles  of 
Geology,  and  even  of  what  the  science  meant. 

Had  any  illustration  of  this  been  needed,  it  would  have  been  sup- 
plied by  the  popular  ideas  respecting  the  great  experiment  now  going 
on  in  the  pretty  rural  glen  at  Netherfield  ;  for  many  as  had  been  the 
difficulties  encountered,  they  had  been  quite  equalled  by  the  number  of 
surgical  operations  necessary  to  get  into  people's  heads  what  the  Sub- 
Wealden  boring  was  for,  and  what  it  was  not  for.  So  that  they  must 
patiently  bear  with  those  who  looked  round  the  room  and  said,  "  Oh, 
stones  and  things,"  or  "  These  are  the  things  that  they  dig  out  of  the 
ground "  ;  or  who,  getting  a  step  higher,  say  to  each  other,  "  Ah, 
Geolog>',  all  about  strata,  and  so  on  ; "  or  again,  when,  we  think  we 
have  been  interesting  some  one  in  the  wondrous  story  told  by  some 
fossil  bone  or  shell,  we  are  met  with  the  question,  "  Isn't  it  a  petrifac- 
tion ? "  They  must  be  prepared  to  make  plain  many  things  which 
scarcely  occurred  to  them  as  requiring  explanation,  such  as  the  true 
meaning  of  such  terms  as  rock,  fossil,  igneous,  fossiliferous,  strata,  for- 
mation,  and  so  on.  There  was  one  thing  which  the  lecturer  or  teacher 
sometimes  overlooked,  but  which  he  should  strive  to  know,  namely, 
what  it  was  that  the  learner  did  not  know,  and  therefore  needed  to  be 
taught 

Coming  to  the  second  enquiry,  "  How  had  they  been  able  to  supply 
the  popular  teaching  of  Geology  in  the  Brighton  Museum  ? "  it  must 
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be  borne  in  mind^  that,  as  in  the  Library,  they  had  had  to  work  with 
.the  materials  which  they  found  at  their  disposal,  and  with  such 
voluntary  contributions  in  the  way  of  specimens  as  they  could  obtain,  for 
they  had  not  asked  for  a  farthing  of  public  money  to  expend  upon  the 
Geological  section.  They  were  arranged,  as  had  been  indicated, 
stratigraphically  and  zoologically,  though  they  did  not  at  present  come 
up  to  his  ideal,  since  it  had  not  been  found  possible  so  to  place  them 
in  one  room,  and  partly  in  wall-cases,  partly  in  table-cases,  as  to  make 
them  tell  their  own  story.  Still,  when  the  general  plan  was  understood, 
the  order  of  arrangement  was  tolerably  complete,  and  in  carrying  it 
out,  and  especially  in  distinguishing  the  upper,  middle,  and  lower 
divisions  of  the  different  formations,  they  had  the  benefit  of  the  practical 
skill  of  Mr.  Etheridge,  of  the  Geological  Survey,  and  of  Mr.  Woodward, 
of  the  British  Museum. 

The  series  began  with  the  Quartemary  case  on  the  east  landing, 
containing  remains  of  hyena,  rhinoceros,  elephant,  &c.,  from  several 
English  and  Italian  caves,  associated  with  human  weapons,  and  also 
the  teeth  of  the  elephant  from  different  parts  of  Sussex  ;  and  it  was 
resumed  in  the  eastern  room  on  the  west  side  of  the  first  table  case, 
where,  after  a  selection  from  the  glacial  beds  of  Bracklesham  and  the 
river  gravel  of  Cambridgeshire,  the  Tertiary  or  Cainozoic  rocks  began, 
and  passing  round  the  case  the  Pliocene  was  arranged.  The  collection 
of  characteristic  fossils  from  the  Norwich,  Red,  and  Coralline  Crag  bad 
been  considerably  enlarged  by  the  liberality  of  Sir  Cordy  Burrows, 
Alderman  Hallett,  and  Mr.  Willett,  who  had  made  purchases  of  many 
fine  and  rare  fossils,  and  Mr.  Jesson,  Mr.  Shillingford,  and  others,  had 
also  made  some  important  additions.  The  series  was  then  resumed 
at  the  north-east  comer  of  the  wall-cases.  Here  the  case  set  apart  for 
Miocene  was  empty,  for  Miocene  fossils  were  found  in  Britain  only  in 
the  Isle  of  Mull  and  at  Bovey  Tracey,  in  Devonshire  At  the  latter 
place  the  cutting  where  they  were  found  had  been  discontinued.  But 
several  Museums  were  anxious  to  obtain  specimens,  even  those  in  the 
district  being  without  them,  and  should  a  cutting  for  the  purpose  be 
opened.  Captain  Henry  Hill,  for  the  honour  of  his  native  county, 
would  bear  the  expenses  of  their  share.  The  Eocene  was  very  fairly 
represented,  and  they  hoped  before  long  to  have  the  local  beds  in  a  very 
complete  state. 

Coming  to  the  Chalk  collection,  it  was  so  widely  known  that  it 
was   unnecessary  to  say  much.     That  it  was  one  of  the  finest  in 
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existence  was  known  to  all^  and  Mr.  Willett,  in  presenting  it  to  the 
town,  provided  a  monument  of  the  scientific  work  of  many  years  of  an 
otherwise  busy  lifew  Mr.  Etheridge,  of  the  Geological  Survey  and 
Museum,  assured  him  that  there  were  not  three  such  cases  in 
Europe. 

The  Wealden  collection,  to  which  this  Society  made  a  handsome 
presentation,  promised  to  become  once  more  worthy  of  the  county. 
Mr.  Willett  was  constantly  making  additions,  and  Professor  Rupert 
Jones  was  now  making  a  selection  of  Wealden  specimens,  iguanodon, 
&c,  which  formerly  belonged  to  Dr.  Mantell,  and  he  was  sure  they 
would  all  be  glad  to  see  them,  by  the  Professor's  kindness,  restored  to 
Brighton. 

As  an  illustration  of  the  advantage  of  having  more  Museums 
than  one,  he  would  show  a  little  fossil  plant  At  the  cleaning  period, 
he  found  it  broken  in  pieces.  He  mended  and  mounted  it,  and  a  fort- 
night ago  pointed  it  out  to  Mr.  Carruthers,  of  the  Botanical  Depart- 
ment of  the  British  Museum.  He  at  once  pronounced  it  to  be  not 
only  the  rarest  thing  in  the  Museum,  but  that,  as  far  as  he  knew,  it 
was  absolutely  unique.  A  different  specimen  was  figured  by  Mantell, 
as  "  a  beautiful  and  rare  plant  Cycadites  Brongniaritiy  in  sandstone, 
Tilgate  beds."  That  specimen  had  entirely  disappeared,  and  he  hoped 
to  have  the  pleasure  of  lending  theirs  to  Mr.  Carruthers  to  be  figured, 
as  the  only  one  known  to  be  in  existence. 

The  Oolitic  collection  was  contributed  almost  entirely  by  Sir 
Cordy  Burrows  ;  and  the  Lias  included  fine  reptilian  and  other 
remains,  presented  by  Dr.  Seymour.  The  cases  for  the  Cambrian, 
Devonian,  Permian,  and  Trias,  were  almost  empty ;  but  they  hoped 
that  by  presentations  and  otherwise  these  vast  formations,  as  well  as 
the  Gault,  and  others,  would  soon  be  more  fully  represented. 

Friends  of  the  Museum,  both  residents  and  visitors,  had  already 
done  much  in  this  way,  especially  in  the  Greensand,  some  of  the 
promises  made  during  the  Brighton  meeting  of  the  British  Associa- 
tion ha^ing  but  lately  been  carried  out. 

Leaving  the  British-room,  the  Northern  Gallery  was  devoted  to 
Mineralogy,  arranged  in  four  cases,  and  to  the  rocks  and  products  of 
existing  Italian  volcanoes,  the  latter  presented  by  Mr.  T.  Davidson,  F.  R.  S. 
The  case  on  the  west  landing  was  one  on  which,  like  those  last-mentioned^ 
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he  could  not  now  dwell ;  but,  as  opportunity  offered,  he  wished  it  to  be 
made  much  more  complete  than  it  was.  It  was  devoted  to  the 
Igneous  rocks,  which  were  arranged  in  the  three  simple  groups — 
Volcanic,  Granitic,  and  Trappean. 

^ 

The  room  opposite  was  entitled  Foreign  Geolog>',  and  it  contained 
the  extensive  Paris  Basin  collection,  collected  and  presented  by  Mr.  T. 
Davidson.  This  admirable  collection  showed  by  beautiful  rock  and 
fossil  specimens,  the  various  beds  of  this  remarkable  basin,  from  the 
Chalk  up  through  the  plastic  clay,  the  marl,  the  gypsum,  and  other 
subdivisions,  to  the  Post  Pliocene,  so  that  it  really  formed  an  epitome 
of  the  whole  range  of  the  Tertiaries. 

In  this  room  were  also  some  fine  Mammal  bones,  including  a  very 
perfect  head  of  the  Hippopotamus  from  the  Miocene  of  India ;  but 
beyond  a  number  of  unarranged  specimens  from  America,  Tasmania, 
&c.,  there  was  little  else  to  justify  the  title  of  Foreign  Geology,  and  the 
question  arose,  was  it  desirable  or  otherwise  in  such  a  Museum  as  this 
to  divide  Geology  into  British  and  Foreign  ?  Of  course,  to  gentlemen 
engaged  exclusively  on  the  Survey  and  the  study  of  the  Geology  of  the 
British  Isles,  there  was  a  great  advantage  in  klieping  the  British  collec- 
tion distinct,  and  there  was  a  real  gain  in  being  able  to  take  British 
Geology  as  a  part  of  the  whole,  so  as  to  learn  what  formations  existed 
or  did  not  exist  in  these  islands,  and  to  ascertain  the  various 
epochs  and  mutations  of  form,  and  of  animal  and  vegetable  life,  to 
which  they  had  been  subject  At  the  same  time  it  was  a  fair  subject 
for  discussion,  whether  we  did  not  not  lose  as  much  as  we  gained  by 
the  separation,  and  whether  they  did  not  thereby  increase  the  difficulty 
to  the  unlearned,  and  even  to  the  diligent  learner,  of  grasping  the 
meaning  and  scope  of  Geology  as  a  whole,  and  of  looking,  not  at  this 
or  that  particular  country,  but  at  the  globe  itself,  as  the  theatre  of  geo- 
logical revolutions. 

• 

If  they  were  to  represent  Foreign  Geology,  how  many  foreign  col- 
lections must  they  have  ?  Take  for  instance  the  Miocene,  since  at 
present  it  was  unrepresented  in  the  British-room.  In  the  Foreign-room 
they  had  the  Miocene  of  the  Paris  Basin,  the  Miocene  of  Touraine,  the 
Miocene  of  Maha,  the  Miocene  of  Germany,  and  the  Miocene  of 
India.  Were  all  these  to  be  kept  as  distinct  collections,  or  would  it 
not  be  more  instructive  if  they  all  fell  into  their  places  in  one  compre- 
hensive series.?    Again,  by  simply  dividing  the  Miocene  from  the 
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Eocene  and  Post  Pliocene  of  the  Paris  Basin  collection,  and  arranging 
each  with  the  corresponding  English  beds,  a  really  grand  series  would 
be  the  result;  the  separation  would  be  but  slight,  and  the  Paris  Basin 
could  still  be  studied  in  its  entirety,  and  yet  fall  into  its  more  extended 
sequence  instead  of  being  as  at  present  merely  hung  up  by  itself.  Would 
it  not,  to  take  other  instances,  be  an  advantage  to  have  the  fossil  firuit 
of  the  palm  (Nipadites  ellipticus)  from  the  Brabant  equivalent  of  the 
London  Clay,  shewn  in  a  general  Eocene  series,  instead  of  occupying 
a  solitary  comer?  and  the  same  remark  applied  to  the  crocodile  bones 
from  the  French  Oolite.  Once  more,  when  studjing  the  Lias  forma- 
tion, would  not  the  interest  and  the  benefit  be  increased  by  ha\ang  side 
by  side  with  our  English  specimens  the  series  of  fossils  now  banished 
to  the  limbo  of  Foreign  Geology,  which  were  brought  by  Mr. 
Dunlop,  CB.,  from  a  bed  in  the  Himalayas,  i3yooo  feet  above  the 
level  of  the  sea?  For,  after  all,  what  was  English  and  what  was 
Foreign  ?  This  was  a  wider  consideration  than  that  relating  say  to 
foreign  and  English  entomology  or  botany. 

The  existing  levels  of  the  land,  and  intervention  of  seas,  were  but 
matters  of  to-day.  The  same  Chalk  formation  bid  defiance  to  the 
narrow  strip  of  sea,  and  after  forming  its  bed  re-appeared  on  the  Con- 
tinent. The  same  Wealden  of  which  they  were  proud  in  Sussex 
extended  into  France ;  and  shoold  the  Palaeozoic  rocks  be  reached  in 
the  Sub- Weal  den  boring,  they  would  be  part  of  the  same  Pala»)zoic 
floor  with  which  geologists  and  miners  were  familiar  in  Belgium.  He 
would  not  detain  them  longer,  and  although  he  had  thrown  out  his 
later  remarks  in  an  interrogative  form,  he  had  no  desire  to  intimate  the 
direction  which  the  discussion  was  to  take.  Although,  also,  he  had 
spoken  of  deficiencies  quite  as  much  as  present  possessions,  the 
collection,  even  at  this  stage,  was  one  of  which  the  town  had  reason  to 
be  proud.  That  it  and  all  the  other  departments  of  the  Institution 
would  increase  and  improve  there  would  be  no  doubt,  and  he  was  quite 
convinced  that  the  fullest  discussion  could  only  tend  to  promote  the 
good  of  the  Museum  and  Library,  and  along  with  it  the  best  interests 
of  the  Brighton  and  Sussex  Natural  History  Society,  which  this  evening 
took  up  its  abode  beneath  the  same  friendly  roof. 

The  Chaikman  proposed  a  vote  of  thanks  to  Mr.  Scott,  for  the 
paper  he  had  read.  He  thought  the  members  would  agree  with  him 
that  Mr.  Wonfor  had  done  right  in  putting  a  little  pressure  upon  Mr. 
Scott  to  induce  him  to  read  the  paper  which  they  had  just  heard  at  this 
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their  first  meeting  in  the  place.  It  was  full  of  interest,  and  the  subject 
could  not  have,  perhaps,  been  so  well  dealt  with  by  any  one  who  was 
not  situated  as  Mr.  Scott  was.  He  had  been  reminded  by  the 
Secretary  that  they  had  very  nearly  reached  their  majority — the 
Society  had  been  in  existence  nearly  21  years— and  he  hoped  that  when 
they  had  become  a  man,  and  now  they  had  got  into  new  quarters, 
where  they  had  the  opportunity,  they  would  do  something  more  than 
they  did  in  their  childish  days. 

Mr.  WONFOR  remarked  that  Mr.  Scott  had  in  his  paper  brought 
before  them  plenty  of  new  facts,  notwithstanding  that  he  had  dis- 
claimed doing  so.  In  regard  to  the  classification  of  the  British  and 
foreign  departments  of  Geology  in  the  Museum,  the  local  and  foreign 
collections  of  Zoology,  &c.,  in  the  Museum  were  placed  side  by  side. 
In  the  specimens  representing  a  series  or  order  of  birds,  foreign  and 
British  had  no  distinction  whatever,  there  was  the  name  only,  as  to 
whether  they  were  British  or  foreign,  still  they  were  placed  as  they 
would  be  in  a  general  collection.  Therefore  it  seemed  to  him  that 
this  mode  should  be  carried  out  in  the  arrangement  of  other  depart- 
ments in  the  Museum. 

Let  them  do  all  they  could  to  develop  the  local  geology  of  the 
county,  and  he  had  heard  that  their  local  Geology  was  w^ell 
developed,  and  that  they  had  admirable  collections  from  the  Chalk  and 
Wealden ;  still  they  had  specially  to  consider  the  education  of  learners 
in  this  district,  and  this  could  not  be  done  unless  they  placed  before 
their  minds  the  great  grasp  of  the  general  subject.  So  far  as  British 
and  foreign  geology  was  concerned,  they  were  mere  names  brought 
about  by  accidental  circumstances,  it  was  not  like  flora  and  fauna, 
specimens  of  geology  could  not  live,  they  could  not  grow  in  this  island, 
the  same  series  existed  in  other  places,  and  he  thought  the  British  and 
foreign  specimens  should  be  placed  side  by  side. 

The  President,  although  not  a  geologist,  supported  the  same 
view,  as  he  thought  if  they  had  a  broad  science  which  extended  over 
the  world,  they  should  not  restrict  themselves  to  local  and  insular 
matters. 

Mr.  Pank HURST  remarked  upon  the  fact  that  in  their  Society 
every  science  seemed  to  have  more  interested  in  it  and  who  were  able 
to  talk  about  it  than  Geology. 
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Mr.  Capron,  to  whom  Mr.  Scott  had  alluded  as  having  a  collec- 
tion of  geological  specimens  from  the  Sussex  Chalk  equal  to  the  one  in 
tbe  Brighton  Museum,  next  spoke.  He  said  that  his  collection  was  not 
equal  to  Mr.  Willctt's,  although  he  believed  it  was  second  to  it  He 
had  been  induced  to  give  his  attention  to  the  matter  solely  by  Mr. 
W^ctt,  whose  collection  he  had  previously  inspected,  and  Mr.  Willett 
had  handed  over  to  him  the  pits  he  had  been  in  the  habit  of  exploring 
on  the  condition  that  he  should  treat  the  men  who  worked  them  in  the 
same  manner  as  he  had  been  in  the  habit  of  doing.  He  had  been  in 
the  habit  of  going  round  the  pits  once  a  month,  the  men  saving  the 
fossils  for'him,  and  whether  there  were  any  good  specimens  or  not,  he 
had  paid  them  the  same.  If  he  found  more  specimens  than  one  of  the 
same  kind,  he  left  them  in  the  pit  for  the  good  of  others,  as  the  value 
of  a  collection  did  not  depend  upon  multiplying  specimens  of  one 
kind.  By  visiting  the  pits  once  a  month  he  had  got  a  collection  which 
was  fisu*  superior  to  almost  any  collection  but  that  of  Dr.  MantelL 
Mr.  Willett  had,  however,  always  behaved  fairly  to  the  labourers, 
and  when  he  had  obtained  good  and  rare  specimens  from  them  he  paid 
than  well  for  it,  and  they  would  find  it  best  to  always  behave  fairly  to 
the  men,  who  would  then  treat  them  in  the  same  manner  (hear,  hear). 

Mr.  Capron  then  described  at  some  length  how  two  pieces  of  a 
very  rare  specimen  of  a  reptile,  Lcngicolies^  had  come  into  his 
possession  at  different  times  but  which  appeared  to  be  different  parts  of 
the  same  reptile ;  however,  he  was  not  quite  sure  of  it,  so  he  had  given 
the  portion  obtained  last  to  the  Brighton  Museum. 

Mr.  Dennet  remarked  that  he  had  recently,  when  visiting  the 
South  Wealden  Boring,  seen  the  same  sort  of  clay  brought  up  from  a 
depth  of  480  feet  as  he  had  seen  on  the  beach  at  Boulogne.  He 
advocated  a  system  of  exchanges  between  this  museum  and  the 
museums  of  other  countries. 

Mr.  WONFOR  pointed  out  how  much  good  might  be  done  if  the 
members  would,  when  out  for  their  summer  holidays,  bring  home 
specimens  from  the  places  which  they  visited. 

Mr.  Capron  said  that  many  specimens  might  be  found  in  the  red 
chalk  of  Hunstanton  and  Yorkshire  which  were  not  found  in  Sussex. 
Yorkshire  was  especially  rich  in  sponges. 

Mr.  Scott,  in  concluding  the  discussion,  replied  to  some  remarks 
that  had  been  made,  and  said  that  they  now  had  many  workers  in 
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Sussex,  especially  amongst  the  young  people.  A  system  of  exchanges 
between  this  and  other  museums  h«id  already  been  adopted,  and  he 
should  be  glad  if  collectors  would  think  of  the  Museum  as  well  as  of 
their  private  cabinets,  as  any  specimens  would  be  useful  for  exchange. 


March  26th. 

MICROSCOPICAL     MEETING.— MR.     T.    H.    H^ENNAH 

ON     ILLUMINATION. 

Far  more  depended  on  the  proper  illumination  than  on  the  objec- 
tives ;  inferior  ones  being  made  to  show  a  good  deal,  while  good  ones 
without  it  failed  to  show  anything  like  a  proper  performance.  If 
objects  were  illuminated  by  transmitted  light,  parallel  rays  were  very 
important,  no  matter  what  the  illuminating  apparatus,  whether  mirror, 
condenser,  or  prism.  By  carefully  attending  to  this,  almost  any 
structure  might  be  brought  out  by  the  mirror  alone,  without  having  the 
expensive  substage  appliances  often  recommended. 

The  angle  of  illumination  should  not  exceed  90°,  otherwise,  instead 
of  clearness,  there  would  be  indistinctness  and  confusion.  No  matter 
what  the  form  of  substage  appliance,  the  light  should  be  exactly 
focussed  on  the  object,  a  point  to  which  sufficient  attention  was  not 
always  paid.  For  thin  and  lined  objects,  or  for  diatoms,  oblique  rays 
were  essential,  but,  for  thick  ones,  direct  rays  were  necessary. 

There  were  several  different  methods  of  obtaining  direct  or 
oblique  illumination  by  substage  apparatus,  such  as  the  ordinary  and 
fiat  mirror,  the  Nachet  and  Amici  prism,  the  Reade's  prisms,  and  the 
various  forms  of  Achromatic  Condenser  ;  the  action  and  mode  of  using 
each  was  described,  preference  being  accorded,  when  the  substage 
admitted  of  its  application,  to  the  Amici  prism. 

The  different  methods  for  illuminating  opaque  objects  and  for 
obtaining  dark  ground  illumination,  were  the  bull's-eye  condenser,  the 
Leiberkuhn,  Parabolic  illuminator,  Wenham's  parabaloid,  &c. 

After  a  vote  of  thanks  to  Mr.  Hennah,  the  Meeting  became  a 
Conversazione,  when  interesting  objects  were  exhibited  by  Messrs. 
Hennah,  Haselwood,  W.  H.  Smith,  and  Dr.  Hallifax,  the  last-named 
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also  exhibited  brass  plates  designed  by  Mr.  D'Alquen,  and  having 
central  black  spots  of  different  sizes,  to  be  used  with  transparent 
objects,  when  it  \i  as  wished  to  see  them  as  opaque  objects  with  the 
Ldberkiihn. 


April   qth. 

ORDINARY  MEETING.  —  MR.  F.  E.  SAWYER  ON 
"WINDS/'  WITH  REFERENCE  TO  THOSE 
PREVALENT     IN     SUSSEX. 

Solar  heat  was  the  chief  cause  of  the  winds.  The  principal  winds 
were  formed  near  the  equator.  The  air  in  the  tropics  became  heated 
and  expanded,  and  thus  being  lightened,  ascended  ;  cold  air  from  the 
poles  rushed  in  to  supply  its  place,  and  so  two  currents  of  wind  were 
formed,  the  upper  current  of  warm  air  flowing  from  the  equator  to  the 
poles,'  the  lower  one  of  cold  air  from  the  poles  to  the  equator.  The 
revolution  of  the  earth  caused  these  currents  to  diverge,  and  in  the 
northern  hemisphere  turned  the  warm  upper  current  into  the  south- 
west wind,  and  the  cold  lower  current  into  the  north-east  wind ;  and 
in  the  southern  hemisphere  the  upper  current  into  the  north-west  wind 
and  the  lower  into  the  south-east.  The  upper  currents  did  not  descend 
to  the  surface  for  some  time  after  leaving  the  equator,  and  consequently 
in  the  northern  tropical  belt  the  north-east  wind  prevailed,  and  in  the 
southern  tropical  belt  the  south-east  wind,  and  these  winds  are  known 
as  the  "  Trades."  At  a  distance  of  about  30  degrees  from  the  equator 
the  equatorial  currents  descended  to  the  earth,  and  came  into  collision 
with  the  polar  irurrents,  causing  violent  storms  in  these  regions. 

If  all  parts  of  the  earth  maintained  throughout  the  year  the  same 
relative  position  with  regard  to  the  sun,  the  four  winds  described  would 
blow  without  intermission,  but  in  the  summer  the  northern  hemisphere 
was  inclined  23^  degrees  towards  the  sun,  and  in  the  winter  the  same 
distance  away  from  it.  The  earth's  axis  was  only  vertical  oh  March 
2ist  and  September  -21st  in  each  year.  This  difference  in  position 
disturbed  the  four  principal  wind  currents,  and  made  them  more 
variable,  and  probably  was  the  cause  of  the  "  monsoons  "  which  blow  in 
the  Indian  Ocean.  The  north-east  monsoon  blew  from  November  to 
March,  and  the  south-west  monsoon  from  the  end  of  April  to  the  middle 
of  October.  These  periods  coincided  almost  entirely  with  the  periods 
during  which  the  northern  hemisphere  was  inclined  to  and  from  the  sun. 
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Cyclones  were  amongst  the  greatest  wind  storms  which  occur. 
They  were  mostly  of  a  circular  form,  and  varied  in  size  from  fifty  miles 
in  diameter  to  several  hundred.     Buijs  Ballot^  the  Dutch  meteorologist, 
says  : — '*  It  is  a  fact  above  all  doubt,  that  the  wind  that  comes  is  nearly 
at  right  angles  to  the  line  between  the  places  of  highest  and  lowest 
barometer  readings.    The  wind  has  the  place  of  lowest  barometer  at 
Its  left  hand  and  is  stronger  in  proportion  as  the  difference  of  barometer 
readings  is  greater."    This  applied  to  the  northern  hemisphere,  the 
reverse  occurring  in  the  southern.     This  law  was  important,  as  it 
enabled  us  clearly  to  understand  the  modem  cyclonic  theory.       If 
there  was  a  region  of  low  atmospheric  pressure  in  the  northern 
hemisphere,  by  drawing  lines  from  the  centre  of  the  circle,  where  the 
pressure  was  lowest,  to  the  circumference,  where  it  was  higher,  then 
we  found  the  wind  came  at  right  angles  to  each  of  these  lines,  having 
the  centre  of  depression  on  its  left  hand  ;  the  winds  would  thus  blow 
round  the  depression  against  the  sun  or  in  the  reverse  direction  to  that 
of  a  watch's  hands.  Another  way  in  which  the  same  law  was  stated  was 
'*  that  with  your  face  to  the  wind  the  centre^  of  depression  is  on  the 
right  hand."    Of  course  the  law  was  reversed  in  the  southern  hemi- 
sphere. 

According  to  Buijs  Ballot's  law,  if  there  was  a  region  of  high 
pressure  in  the  northern  hemisphere,  and  the  lines  were  drawn  as 
before-mentioned,  from  the  centre  of  high  pressure  to  the  places  of 
lower  pressure  around,  the  winds  would  then  come  at  rjp^ht  angles  to 
these  hnes,  with  the  low  pressure  outside  and  on  the  left  hand  :  the 
winds  would  thus  blow  round  with  the  sun  or  with  the  hands  of  a  watch. 
To  this  phenomenon  Mr.  Galton  gave  the  name  of  "  Anti-cyclone,''  on 
account  of  its  being  the  exact  reverse  of  a  cyclone.    In  the  centre  of  a 
large  cyclone  there  was  generally  a  calm.     It  was  considered  by  many, 
and  probably  very  correctly,  that  all  the  winds  which  prevailed  in 
Europe  were  cyclonic  in  character ;  a  careful  investigation  of  the  daily 
weather  maps  for  two  or  three  weeks  would  show  that  several  cyclones 
and  anti-cyclones  had  passed  over  this  country.    Recently,  however,  a 
serious  question  had  been  raised  as  to  the  form  of  cyclones.     Mr.  Mel- 
drum,  Director  of  the  Government  Observatory,  Mauritius,  stated  that, 
as  the  result  of  several  years'  observation,  the  cyclones  in  the  Indian 
Ocean  were  not  circular,  but  elliptical,  and  that  the  wind  blowing  from 
points  from  N.£.  to  S.£.,  blew  almost  directly  towards  the  centre. 
Now,  according  to  the  previous  rule,  with  the  wind  blowing  from  S.£|t 
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in  the  southern  hemisphere^  a  sailor  would  assume  that  the  centre  of 
the  cyclone  was  in  the  N.E.,  and  accordingly  steer  for  N.W.,  so  as  to 
pass  the  centre  ;  but  by  the  new  rule  he  would  sail  straight  to  the 
centre. 

The  necessity  of  a  correct  knowledge  of  the  laws  was  shown  by 
the  fact  that  in  one  on  February  25th,  i860,  this  mistake  was  made, 
and  thirty-one  vessels  were  lost  near  Mauritius,  amounting  in  value  to 
jC  1 34,000.  In  c>'clones  of  the  elliptical  form  the  wind  curved  in  towards 
the  centre,  and  they  were  therefore  called  "  incurving  cyclones."  It 
was  not  yet  known  whether  any  incurving  cyclones  were  ever  felt  in  the 
northern  hemisphere,  or,  indeed,  outside  the  Indian  Ocean  ;  but  it  was 
thought  that  the  Atlantic  hurricane  of  August  20  to  24,  1873,  was  of 
that  character. 

The  velocity  and  force  of  the  wind  were  recorded  by  instruments 
called  anemometers.  Those  for  the  velocity  had  been  invented 
by  Robinson  and  Whewell,  but  Robinson^s  was  most  commonly  in  use. 
The  chief  pressure  anemometer  was  invented  by  Osier. 

The  relative  prevalence  of  the  wind  was  shown  in  the  following 
table,  which  gave  the  average  number  of  days  the  wind  blew  from  each 
point  of  the  compass  in  each  month,  the  average  being  for  six  years, 
1868  to  1873  inclusive.  The  observations  were  made  from  the  vane  of 
Sl  Nicholas  Church,  Brighton. 

The  Uckfield  annual  totals  were  given  for  comparison. 

•         Number  of  days  wind  blew  from 

N.     NE.    E.     SE.      S.     SW.    W.  NW.  Calm. 

January 3532467..         i 

Febraary 342136621 

March   562235521 

April 46232562.. 

May 26233662        I 

June 331228713 

July    24123       10        612 

August  332327623 

September    24332671^1 

October 322245841 

November 6        6        2.       i        3        5        4        3 

December • 6        5        i        i        5        5        6        2 


Total 42      54      23      25      36      74      74      23      14 

"'^'"y^'*^"'  j   25      60      35      24      19      96      68      37      ... 
From  this  it  would  b^  seen  that  both  at  Brighton  and  Uckfield  the 
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S.W.  and  W.  had  the  greatest  prevalence,  while  at  Brighton  the  E.  and 
N.W.  were  least  prevalent.  During  the  last  few  years  the  study  of 
meteorology  had  made  great  progress  in  the  county  of  Sussex,  and 
there  are  now  four  anemometers  at  work,  all  of  Robinson^s  pattern. 
The  observers  were  C.  L.  Prince,  Esq.,  F.R.A.S.,  Crowborough  Beacon 
Observatory  ;  Rev.  T.  E.  Crallan,  M.A.,  County  Asylum,  Hayward's 
Heath  ;  W.  J.  Harris,  Esq.,  F.M.S.,  Worthing  ;  and  F.  E.  Sawyer, 
Chain  Pier  Head,  Brighton. 

The  average  distance  travelled  by  the  wind  at  Hay  ward's  Heath 
daily  in  1872  was  170  miles.  The  greatest  distance  travelled  in  24 
hours  yet  recorded  was  990  miles  on  December  8th,  1872,  at  Crow- 
borough,  the  amount  at  Brighton  that  day  being  904.  In  the  gale  of 
September  28th,  1872,  the  wind  travelled  916  miles  on  28th  at  Crow- 
borough,  and  901  miles  at  Brighton. 

The  year  1 873  was  very  free  from  heavy  gales,  and  the  greatest 
daily  amount  recorded  was  823  miles  at  Worthing,  on  August  28th. 

In  the  folloiving  table  the  result  of  the  observations  for  each  month 
in  1873  arc  given  :  - 

TOTAL  HORIZONTAL  DISTANCE  TRAVELLED   BY  THE  WIND. 

Brighton    Worthing    Crowborough 

Miles,  Miles.  Miles, 

January 13488  ...  ii,979 

February  7,667  ...  6,488 

March  7,871  ...  8,694 

April 8,760  ...  7,587 

May  9,043  9,764  6,284 

June  7,962  9,009  5,819 

July   10,308  11,522  6,270 

Augftst 12,846  12,638 

September   10,010  9,759  8,810 

October    9*566  ...  8,040 

November    10,767  10,716 

December    8,119  8,005 


I  •  ■ 


•  •  • 


Total 116,407 

It  was  probable  that  the  great  difference  between  Brighton  and  Crow- 
borough was  caused  by  the  difference  in  level,  the  anemometer  at  the 
latter  place  being  about  830  feet  above  the  sea,  and  at  the  former 
about  35  feet. 
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The  President,  Mr.  Haselwood,  remarked  upon  the  unsatislac- 
tor)'  state  in  which  Meteorology  stood,  and  upon  the  general  ignorance 
respecting  it ;  at  the  same  time  pointing  out  the  great  advantages 
which  must  accrue  from  its  patient,  careful,  and  intelligent  study  He 
was  inclined  to  think  that  the  humidity  of  the  atmosphere  had  a  great 
deal  to  do  with  winds  as  well  as  heat. 

Mr.  G.  Scott  considered  it  unfair  to  make  comparisons  when  the 
results  were  tabulated  at  different  elevations  :  for  the  purposes  of 
comparison  the  return  should  be  from  places  of  the  same  elevation. 

Mr.  Sawyer  remarked  that  returns  which  had  been  forwarded  to 
him  from  Rotherham,  in  the  North  of  England,  showed  that  Brighton 
experienced  nearly  double  the  amount  of  wind  which  that  place  did. 

Mr.  £.  Hamblin  questioned  whether  elevations  made  such  a 
great  difference  in  the  wind  as  was  supposed. 

The  President  :  You  have  only  to  take  a  walk  up  to  the  Downs 
to  find  the  difference. 

Mr.  H.  Saunders  thought  the  upper  part  of  a  cyclone  was  sure 
to  travel  swifter  than  the  lower,  as  was  the  case  with  a  stream  of 
water. 

Mr.  Sewell  controverted  the  supposition  that  Brighton  should 
be  avoided  in  March  in  consequence  of  the  prevalence  of  winds. 
There  was  far  more  wind  in  the  Eastern  Counties  than  in  Brighton 
during  this  month.  It  was  most  desirable  that  this  should  be  known, 
in  order  that  the  prejudice  against  Brighton  which  obtained  in  some 
quarters  might  be  removed. 

The  President  and  Mr.  A.  Dowsett  both  corroborated  Mr. 
Sewell's  statement  with  respect  to  there  being  much  more  wind  in  the 
Eastern  Counties  than  in  this  part  of  the  country. 

Mr.  Sa\\^ER  promised  to  obtain  what  returns  were  procurable  as 
to  the  character  and  quantity  of  the  winds  in  March.  He  also  took 
this  opportunity  of  mentioning  two  facts  which  he  had  not  referred  to 
in  his  paper.  First,  cyclones  had  a  two -fold  movement ;  they  moved 
onwards  as  well  as  round,  though  but  comparatively  slowly.  Second, 
anti-cyclones  sometimes  appear  in  a  place,  develop,  and  then  dis- 
appear. 
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Mr.  G.  Scott  adverted  to  the  comparative  untrustworthiness  of 
anemometers,  and  suggested  the  possibility  of  the  indicators  going 
further  than  they  should.  Should  not  the  instrument  be  stopped  at 
given  intervals — say  every  half-an-hour  ?  The  returns,  he  thought, 
were  much  more  likely  to  be  accurate  if  this  were  done. 

Mr.  Sawyer  admitted  that  different  sized  instruments  gave 
different  returns. 

Mr.  W.  H.  Nash  was  of  opinion  that  Osier's  was  a  much  more 
accurate  instrument  than  Robinson's. 


April  23RD. 

MICROSCOPICAL    MEETING.— MR.    WONFOR    ON 

"PLANT  CRYSTALS." 

In  most  of  the  manuals  on  Botany  or  the  Microscope,  certain 
crystalline  bodies  found  within  the  cells  of  plants  were  designated  by 
the  name  RaphideSy  or  needle-shaped  bodies,  a  term  inapplicable  to 
some,  because  they  were  not  needle-shaped,  and  on  the  whole  mis- 
leading, because  in  the  lists  of  plants  generally  given  as  containing 
them,  it  would  seem  as  though  their  appearance  was  an  accidental 
circumstance  in  the  economy  of  the  plant,  instead  of  a  constant 
quantity,  not  confined  to  one  period  of  the  plant*s  growth,  but  found 
in  all  stages  of  its  existence. 

The  first  to  reduce  to  something  like  order  and  to  indicate  the 
value  of  Plant  Crystals,  in  determining  the  differences  between  plants 
of  otherwise  closely  allied  families,  was  Professor  G.  Gulliver,  by 
whom  they  had  been  arranged  into  the  three  groups— J?tf/A/V/4fj, 
SphaeraphideSy  and  Crystal  Prisms, 

Raphides  were  transparent  colourless  crystals,  needle-shaped, 
and  tapering  to  a  fine  point  at  each  end,  loosely  connected  in  bundles 
of  twenty  or  more  in  oval  or  oblong  cells  of  slightly  larger  dimensions 
than  themselves.  The  slightest  pressure  on  the  tissues  of  a  portion  of 
a  plant,  when  under  examination,  causes  them  to  escape  from  their 
cells.  Examples  could  easily  be  obtained  either  by  making  thin 
sections  or  simply  tearing  with  needles  a  portion  of  the  tissues  of  any 
member  of  the  balsams,  woodruffs,  evening  primrose,  arum,  orchis, 
and  some  of  the  iris  family 
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Spkiurafkides  were  more  or  less  rounded,  often  spherical  bodies, 
made  up  of  white  or  opaque  crystals  or  crystalline  matter.  In  some 
the  ends  of  the  component  crystals  projected,  and  gave  them  a  star- 
shaped  appearance.  They  were  much  smaller  than  their  cells,  and, 
in  some  cases,  were  thickly  studded  throughout  the  cellular  tissue. 
This  was  the  case  with  many  of  the  cactus  family,  some  of  which, 
when  aged,  had  their  tissues  so  filled  with  them  as  to  render  the  plants 
very  brittle.  It  was  mentioned  that  plants  oi  C,  Sent/is,  reported 
over  a  thousand  years  old,  when  sent  to  Kew  Gardens,  had  to  be 
packed  in  cotton  as  carefully  as  if  they  were  delicate  glass  or  jewellery. 
The  fruit  of  the  prickly  pear  was  full  of  Sphaeraphi€Usy  examples  of 
idiicb  were  easily  seen  in  the  crane's-bills,  elm,  beet,  spinach,  or 
violets. 

Crystal  prisms  were  found  either  singly  or  two,  three,  or  at  most 
four,  together  in  combination  within  the  same  celL  While  under  a  low 
power  raphides  did  not.  present  angles  or  faces,  crystal  prisms  pre- 
sented both  ;  instead,  too,  of  tapering  to  a  point  at  both  ends,  they 
were  wedge-shaped  or  angular.  Some  were  three  or  four-sided,  while 
others  were  octohedrons.  They  were  larger  than  raphides^  and  were 
not,  as  a  rule,  easily  separated  from  the  tissues  in  which  they  were 
seated.  Examples  might  be  found  in  the  green-pea  shell,  the  garlic, 
green  iig  stem,  gladiolus,  &c,  and  very  abundantly  in  the  soap  tree  of 
South  America,  used  in  Peru  as  a  substitute  for  soap  in  the  cleansing 
wool  or  hair,  or  in  washing. 

Chemically,  plant  crystals  were  chiefly  composed  of  oxalates  of 
lime  and  magnesia,  or  phosphate  of  lime. 

Professor  Gulliver's  researches  showed  that  so  persistent  were 
raphides  in  certain  families  of  plants  and  so  absent  in  others,  that  it 
was  possible  to  differentiate,  at  all  stages  of  their  growth,  between 
plants  otherwise  apparently  allied.  Thus  Oftagraceae  and  Galliaceae 
abounded  in  raphides^  while  none  of  their  near  neighbours  contained 
them.  So  likewise  the  red  berries  of  black-bryony  and  cuckoo-pint 
could  be  distinguished  from  those  of  red-bryony  and  guelder-rose,  by 
the  presence  in  the  first  two  and  the  absence  in  the  last  two  of 
raphides. 

To  the  botanical  student,  characters  such  as  those  indicated  were 
of  very  great  value,  and  to  the  microscopist  a  wide  field  of  research 
was  opened,  for  not  only  would  he  find  plants  containing  one  or  other 
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of  the  plant  crystals  described,  but  great  differences  in  their  shape 
and  size,  many  of  them  too,  under  polarized  light,  being  verj-  beautiful ; 
while  a  lesson  was  to  be  learnt  by  all— that  they  were  not  accidents  of 
decay  or  disease,  but  part  of  the  economy  of  life  in  the  plants  in 
which  they  were  found. 

A  conversation  ensued,  in  which  Drs.  Hallifax  and  Corfe,  and 
Messrs.  Glaisyer,  the  President  (Mr.  Haselwood)  and  Mr. 
WONFOR  took  part.  * 

Mr.  Henry  Lee,  having  been  called  upon  to  address  the  meet- 
ing, said  that  the  few  remarks  he  had  to  make  belonged  more 
properly  to  the  conversazione  part  of  the  proceedings  ;  but  they  would 
perhaps  not  consider  him  out  of  order,  as  this  was  the  first  time  he 
had  appeared  before  them,  if  he  expressed  his  gratitude  to  them  for 
the  kindness  shown  him  in  electing  him  an  honorary  member  of  their 
Society.  It  struck  him  that  he  might  be  useful  occasionally,  as  he  was 
to  the  Society  at  Croydon,  over  which  he  was  President,  in  bringing 
down  microscopical  objects  for  mounting  and  distribution,  such  as  the 
skins  of  dog-fish,  eels,  &c.  It  might  be  useful,  while  he  set  some  of 
them  aside  for  this  purpose,  and  which  he  should  be  glad  to  present  to 
any  of  the  members  of  the  Society,  if  he  mentioned,  as  hints  to  the 
younger  members,  for  he  did  not  profess  to  teach  the  older  and 
experienced  microscopists  before  him,  how  he  found  it  best  to  mount 
the  skins.  The  usual  mode  was  to  mount  them  as  opaque  objects, 
and,  as  the  tops  of  the  spine  were  brittle,  to  do  so  either  in  a  dry  cell 
or  in  balsam,  which  gave  them  a  good  opportunity  of  examining  them 
by  polarized  light.  This  conveyed  to  them  a  splendid  colour, and  showed 
that  vessels  seemed  to  extend  down  the  spine,  the  same  as  down  the 
teeth  of  the  rays  and  sharks.  There  was  another  method,  namely, 
dissolving  out  the  animal  matter  by  means  of  liquor  potassae,  and  well- 
washing  in  distilled  water.  By  doing  this  the  spines  with  their  socket 
attachments  were  well  shown  ;  but  it  should  be  renicmbered  that  they 
should  be  soaked  in  turpentine  for  some  time  before  mounting  in 
balsam,  or  the  venation  would  be  filled  with  air.  He  did  not  think 
that  there  was  anything  else  he  needed  to  state,  except  in  reply  to 
questions  which,  if  put,  he  should  gladly  answer.  The  specimens 
which  he  had  brought  with  him  for  exhibition  and  distribution  that 
night  were  from  the  skin  of  the  rough  hound  ;  and  from  time  to  time 
he  would  bring  down  portions  of  skins  of  all  the  dog-fishes,  so  that  the 
members  of  their  Society  might  each  have  a  perfect  series  in  their 
cabinets. 
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The  President  (Mr.  Haselwood)  was  sure  that  he  would  only  be 
expressing  the  feelings  of  the  Society  when  he  said  that  they  should 
be  delighted  to  have  Mr.  Lee's  presence  from  time  to  time,  and  receive 
valuable  suggestions  from  his  practical  knowledge ;  that  they  hoped  he 
would  often  find  time  to  pay  them  a  visit ;  and  that  they  heartily 
thanked  him  for  the  specimens  he  offered  them. 

Mr.  Henry  Lee  remarked  that  there  was  one  thing  which  he  had 
forgotten  to  mention,  namely,  that  in  showing  the  objects  he  submitted, 
much  depended  on  illumination — the  manner  in  which  the  light  fell 
upon  them — and  he  would  suggest,  to  younger  members  especially, 
that  if  they  were  in  the  habit  of  working  with  their  lamp  on  any 
particular  side,  they  should  always  put  the  label  on  that  side  where 
there  was  the  best  illumination,  and  towards  the  lamp.  They  would  then 
always  be  able  to  place  the  object  in  the  best  position. 

Mr.  T.  W.  Won  FOR  observed  that  Mr.  Lee  had  come  to  exactly 
the  same  conclusion  in  mounting  the  skins  of  dog-fish  as  that  at  which 
he  had  arrived  in  mounting  the  wings  of  butterflies  and  moths. 

Mr.  G.  D.  Sawyer  was  glad  that  Mr.  Lee  had  thought  fit  to 
speak  of  several  elementary  facts,  for  they  were  of  great  service  to 
those  who  were  working  up  from  the  bottom  of  the  ladder ;  and  he 
hoped  the  more  experienced  microscopists  would  always,  when  they 
were  lecturing,  assume  the  presence  of  those  who  had  to  learn  the  first 
practical  truths. 

After  votes  of  thanks  to  Messrs.  Wonfor  and  Lee,  the  meeting 
became  a  conversazione,  when  both  gentlemen  exhibited  very  interest- 
ing objects,  illustrative  of  their  respective  remarks. 

It  having  been  intimated  that  Dr.  Hallifax  had  presented  eleven 
micro-photographs  to  the  Society,  a  vote  of  thanks  was  awarded 
to  him  for  his  gift 


May  14TH. 
ORDINARY    MEETING— SPECIMEN    EVENING. 

SAWDUST    ORNAMENTS. 

Mr.  T.  W.  Wonfor  opened  the  exhibition  of    specimens  by 
showing  a  medallion  of  Ceres  made  from  sawdust,  and  very  much  resen\- 
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hWng  papUr  fnachi.  This  was  brought  from  Philadelphia  ;  it  was  given 
to  him  by  Mr,  G.  H.  Tatham  to  present  to  the  Museum. 

Mr.  C.  F.  Den  NET  said  that  the  manufacture  of  articles  from  this 
substance  had  been  carried  on  in  the  States  since  1860^  and  he  should 
be  happy  to  present  a  specimen  of  the  manufacture  to  the  Museum. 


A    PECULIAR    FISH. 

Mr.  C.  F.  Den  NET  remarked  that  during  the  meeting  of  the 
British  Association  in  Brighton  there  was  much  curiosity  and  specu- 
lation as  to  what  a  peculiar  vertebrate-like  object  then  exhibited 
belonged.  He  had  since  come  across  a  paper  in  which  the  subject 
was  dealt  with,  and  an  illustration  of  the  animal  given  ;  it  proved  to 
be  what  in  the  United  States  was  called  a  stick-fish. 

Mr.  T.  W.  WONFOR  said  that  the  Alcyonium,  or,  as  it  was 
more  commonly  called,  Dead-men's  Fingers  and  Sea  Paps,  very  much 
resembled  the  stick-fish,  and  was  to  be  seen  alive  in  the  Brighton 
Aquarium. 

Mr.  Dennet  promised  to  do  his  best  to  get  one  over  alive  from 
the  States  ;  in  any  event,  he  would  be  able  to  present  the  Society  ivith 
a  dead  one. 


CREMATION. 

The  subject  of  Cremation  was  next  discussed.  It  was  opened 
by  Mr.  Wonfor,  who  exhibited  a  part  of  a  small  clay  vessel,  which 
was  dug  up  within  about  200  yards  of  the  Lewes  Road  Cemeter>',  and 
which  he  thought,  from  the  fact  of  coins  and  pieces  of  pottery  being 
found  with  it,  might  possibly  be  part  of  a  small  cinerary  urn.  Whether  this 
was  so  or  not,  however,  there  was  abundant  evidence  to  show  that  the 
early  inhabitants  of  this  country,  and  also  the  Romans  and  Anglo- 
Saxons,  burnt  the  bodies  of  their  dead  ;  and  in  this  way  rendered  it 
impossible  for  the  survivors  to  suffer  in  any  way  from  the  noxious  gases 
which  arose  from  churchyards  and  cemeteries. 

Mr.  Dennet  pointed  out  that  there  was  one  advantage  in  being 
burnt  It  would  also  prevent  the  decaying  matter  of  bodies  perco- 
lating springs  and  wells.  But  how  about  cases  of  poisoning  and  other 
forms  of  murder  being  found  out  ? 


The  President  (Mr.  Haselwood)  said  that  cases  of  this  kind 
very  seldom  occurred.  Besides,  there  was  something  to  be  urged 
against  every  suggestion.  He  was  glad  to  see  that  the  public  mind 
was  so  fully  alive  to  the  subject. 

Mr.  G.  Scott  was  pleased  that  this  subject  had  been  brought 
forward.  He  had  always  held  that  the  neighbourhood  of  the  Round 
Hill  Crescent,  the  Dilchling  Road,  and  HoUingbury  Castle  would  well 
repay  being  carefully  investigated.  In  his  opinion,  however,  the 
vessel  in  question  was  not  a  cinerary  urn  ;  they  were  generally  very 
much  larger — about  half  the  size  of  one's  body  (and  he  subsequently 
brought  in  an  urn  from  the  Museum,  which  bore  out  this  opinion).  He 
was  rather  disposed  to  think  that  it  was  one  of  the  vessels  which  were 
usually  deposited  with  the  dead,  and  which  contained  food  or  drink 
for  the  spirits  of  the  departed.  Mr.  Scott  then  explained  the 
various  forms  of  ancient  burial,  and  described  the  positions  in  which 
bodies  were  mosdy  buried  when  not  burned. 

Mr.  HASELWOOd :  The  burning  of  bodies  ceased  about  the  time 
of  the  introduction  of  Christianity. 

Mr.  £.  H.  Moore  showed  that  the  ancients  could  not  have  had 
the  means  of  reducing  bodies  so  thoroughly  as  we  had  now ;  they 
would  not  be  able  to  get  so  great  a  heat ;  consequently,  there  was  a 
laiger  quantity  of  ashes  left  than  there  would  by  the  process  proposed 
by  Sir  Henry  Thompson. 

Mr.  Benjamin  Lomax  adverted  to  the  custom  followed  by  the 
natives  of  Australia,  in  drying  the  bodies  of  their  dead  and  carrying 
them  about.  After  some  further  discussion  the  subject  dropped,  Mr. 
Wonfor  half  promising  that  the  matter  should  be  dealt  with  in  a  paper 
on  some  future  occasion. 


THE    HABITS    OF    ROOKS. 

The  habits  of  rooks  were  next  touched  upon.  DR.  Corfe 
enquired  the  reason  of  odd  birds  always  being  set  upon  by  their 
fellows.  In  many  cases  rooks  had  been  known  to  set  upon  single 
birds  and  kill  them,  and  it  had  been  suggested  that  it  was  for  some 
social  sin.  Was  this  so  ;  were  bigamy  and  polygamy  punishable  among 
rooks? 
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Mr.  WonfoR  did  not  think  the  question  could  be  satisfactorily 
answered.  He  knew  an  instance  in  which  a  female  rook  was  killed  by 
the  other  birds  because  a  hen's  egg  (which  had  been  purposely  put 
there)  was  found  in  her  nest ;  but  then  it  was  a  fact  that  birdcatchers 
made  a  practice  of  laying  up  for  males  in  the  same  spots  ;  for  as  soon 
as  one  male  was  taken  another  one  was  soon  found  to  mate  with  the 
female. 

Mr.  Moore  believed  the  weak  and  sickly  birds  were  always 
killed,  in  all  probability  that  they  might  be  eaten  by  the  others. 

Mr.  Dennet  considered  this  was  so  in  many  cases. 

The  President  pointed  out  that  this  was  one  of  Nature's  laws 
in  respect  to  birds  and  animals,  that  the  old  and  sickly  should  be 
kiUed  off. 


ELEPHANT    OR    WHALE    BONE. 

Mr.  R.  Glaisyer  exhibited  what  some  believed  to  be  a  unique 
specimen  of  part  of  the  thigh  bone  of  a  fossil  elephant  {EUpkas 
primigenius)  which  was  dug  up  at  Rottingdean^  and  which,  by  the 
kindness  of  the  gentleman  on  whose  estate  it  was  found,  had  been 
forwarded  to  him  for  exhibition. 

Mr.  Scott  questioned  whether  it  was  an  elephant  bone.  Pro- 
fessor Andrew  Ramsay  had  seen  it  and  had  expressed  his  opinion  that 
it  was  a  whale  bone,  in  which  opinion  he  concurred. 

Mr.  Wonfor  hoped  geologists  would  endeavour  to  settle  this 
question ;  it  would  be  most  interesting  and  important  to  know  if  it 
was  the  bone  of  a  whale  which  was  found  in  the  Elephant  bed  If  it 
was  the  bone  of  an  elephant  it  must  have  been  a  most  gigantic  one  ; 
but  he  thought  it  was  most  likely  to  be  a  whale  bone. 

Mr.  Benjamin  Lomax  thought  it  might  possibly  be  detennined 
by  a  careful  microscopical  inspection. 


LOCAL    GEOLOGICAL   STRATA. 
Mr.  F.  E.  Sawyer  drew  attention  to  the  excavations  being  made 
in  Russell-street,  Brighton,  and  recommended  the  members  to  make  a 
point  of  seeing  the  strata  there  laid  bare  before  the  place  was  walled 
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in.  The  natural  soil  extended  about  four  or  five  feet ;  then  came  about 
nine  feet  of  very  sandy  clay  ;  and  at  the  bottom  a  great  quantity  of 
flints  lying  on  the  Elephant  bed.  The  excavations  at  Portslade  for 
Coombe  Rock  (Mr.  Hudson's)  were  also  worth  inspecting,  some  in- 
teresting points  being  opened  up  there. 

Mr.  Scott  said  he  had  examined  the  Russell-street  excavations, 
and  they  were  certainly  singular  ;  and  it  was  his  intention  to  take  a 
run  over  to  Portslade  at  a  convenient  opjwrtimity. 

OTHER   SPECIMENS. 

Mr.  E.  C.  Pankhurst  also  exhibited  several  specimens  of 
elatenite,  a  singularly  bituminous  mineral,  fossil  fern,  calamite,  &c 

The  Rev.  J.  H.  Cross,  a  piece  of  the  lace  bark  tree  and  other 
objects  from  Jamaica. 

Mr.  W.  ClaRKSon  Wallis  and  Mr.  F.  E.  Sawyer,  various  small 
bones  which  had  been  found  in  the  neighbourhood; 

Mr.  G.  Scott  submitted  a  piece  of  decayed  wood,  similar  to  that 
used  in  making  Tunbridge  ware,  and  which  was  found  in  the 
neighbourhood  of  Petersfield,  and  enquired  what  was  the  nature  of 
the  colouring  substance,  and  if  the  wood  was  durable  ? 

Mr.  T.  W.  WONFOR  remarked  that  it  was  not  unless  impregnated 
by  something  to  make  it  so,  and  that  the.  colouring  was  produced  by 
fungus  growth,  and  that  it  was  the  mycelium  of  the  fungus,  termed 
Helotiutn  aruginosum. 


May  28th. 

MICROSCOPICAL    MEETING— DR.    HALLIFAX  ON 
"  THE  VEGETABLE  CELL." 

By  the  term  "  Cell "  was  denoted  the  primary  and  elementary  com- 
ponent of  vegetable,  and,  almost,  if  not  all,  animal  tissues  and  organs. 
The  entire  vegetable  kingdom  was  made  up  of  cells,  in  which  every 
vital  action  was  performed,  and  while  some  were  of  extreme  minute- 
ness, others  were  of  considerable  size. 
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The  Vegetable  Cell  had  been  defined  as  a  sac  or  envelope,  the 
wall  of  which  was  composed  of  a  peculiar  chemical  substance  named 
cellulose,  and  in  its  vital  condition  contained  fluid.  There  had  been 
some  dispute  with  regard  to  this  definition,  because  in  certain  lower 
forms  of  vegetable  life  provided  with  cilise,  and  floating  freely  in 
water,  no  trace  of  walls  could  be  detected  ;  these,  he  considered,  were 
erroneously,  and,  by  a  confusion  of  language,  called  cells. 

The  physiological  aspect  of  the  cell  was  far  more  important  and 
interesting  than  the  structural,  as  each  cell  lived  and  performed  its 
offices  as  an  independent  organ.  If  the  petal  of  a  flower,  such  as  the 
pansy,  were  examined,  it  would  be  seen  that  each  cell  secreted  its  own 
colour,  the  same  cell  never  secreting  two  different  colours  ;  the  purple 
and  yellow,  though  appearing  to  blend,  always  being  found  in  separate 
cells. 

Under  the  microscope  it  was  not  possible  to  show  the  physiological 
action,  but  the  size,  form,  and  relation  of  one  cell  to  another  could  be 
exhibited.  As  regarded  the  form  an  infinite  variety  was  found,  caused 
by  the  laws  of  growth  and  external  circumstances,  such  as  pressure 
and  from  contiguity  with  other  cells. 

The  primary  form  was  spherical,  but  the  greater  number  were 
polygonal,  and  some  stellate.  Besides  forming  beautiful  objects  for  the 
microscope,  there  was  an  interesting  study  in  endeavouring  to  solve 
the  question,  whether  the  cell  in  its  juvenile  state  was  spherical,  and  if 
so,  how  the  diverse  and  wondrous  shapes  were  brought  about. 

It  was  certain  that  some  plants,  consisting  of  a  single  c^l,  in 
obedience  to  the  law  of  growth,  took  on  an  invariable  form,  which 
certainly  was  not  spherical,  though  there  might  be  exceptions.  Many 
cells  too,  in  their  immature  state,  were  devoid  of  those  features  which 
marked  them  in  a  state  of  maturity,  when  they  had  taken  on  what  was 
called  secondary  deposits,  obtained  from  the  primordial  uticle,  or 
protoplasmic  substance,  spread  over  the  interior  of  the  cell. 

In  some  plants,  notably  the  Nitellay  examples  of  which  he  would 
exhibit,  the  cells  were  not  only  of  very  great  length,  but  so  transparent 
that  the  physiological  action  of  cyclosiSy  or  rotation  of  cell  contents, 
was  easily  seen.  The  hairs  of  many  plants  (modified  cells)  also 
showed  a  similar  state  of  things  ;  and  it  had  been  conjectured  that  a 
similar  circulation  went  on  in  all  plants,  so  constituting  the  nutritive 
process. 
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Mr.  C.  Smith  inquired  what  the  vahie  of  the  cril,  as  an 
anatomical  unity,  was  in  building  up  stiuctures  ?  He  imagined  that  it 
was  a  sort  of  protoplasm,  for  if  not,  they  had  one  cell  dereiopaig  finom 
another,  and  so  on  ad  infitdium^  There  was  one  plant  which  had  not 
a  cdl  in  its  whole  organism. 

Mr.  T.  W.  WONFOR  presumed  that  there  was  a  mcmUaiie,  and 

contents  of  that  membrane. 

Mr.  C.  P.  Smith  admitted  that  there  would  be  a  ceD  if  the  plant 
itself  was  designated  one. 

Dr.  Hallifax  indicated  that  had  there  been  time,  he  would  have 
gone  into  the  origin  of  cells ;  but  it  was  an  intricate  sabjecL  Of 
coarse  there  must  be  a  primary  stage  before  the  ceil  and  cdl  wall  were 
formed,  but  to  ascertain  what  it  was,  was  the  great  problem  of  the 
day.  It  was  called  a  protoplasm,  and  was  a  gelatinous  or  semi-fiaid 
substance,  having  in  itself  a  central  germinating  element  called 
nucleus.  As  to  the  plant  to  which  Mr.  Smith  referred,  if  he  miderstood 
that  gentleman  rightly,  it  was  uni-cellular. 

Mr.  T.  W.  WONFOR  raised  the  question,  how  did  the  cdl  conients 
pass  from  one  cell  to  another  ?  They  evidently  did  so,  for  die  nuclei 
went  on  rotating  and  increasii^  in  number  and  size.  It  was  supposed 
by  some  that  the  fluids  passed  from  one  cell  to  another  by  endosmose 
and  exosmose. 

Dr.  Hallifax  inferred  that  absorption  took  place. 

The  meeting  then  became  a  conversazione,  when  yegfiOik^  cells, 
illustrative  of  the  paper,  including  Nittlla^  were  exhibited  by  Messrs. 
Hasdwood,  Glaisyer,  Wonfor,  C.  P.  Smith,  and  Dr.  Hal1ifii¥. 


June  iith. 

ORDINARY  MEETING.  — MR.  G.  SCOTT  ON  "THE 
WILD  CAT  AND  OTHER  MAMMALS,  RECENTLY 
ADDED  TO  THE  MUSEUM  COLLECTION.'* 

The  Museum  collection  had  hitherto  been  very  deficient  in 
Mammals,  for  they  started  in  September  last  with  very  few;  but 
doling  the  last  few  nionths  considerable  additions  had  been  made, 
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including  several  species  of  monkeys,  the  badger,  fox,  ferret,  weasel, 
stoat,  hedgehog,  wild  cat,  Australian  native  cat,  squirrel,  pied  hare, 
pied  rat,  water  rat,  seal,  and  porpoise,  also  skeletons  of  porpoise,  mole, 
and  guinea  pig.  Of  these,  several  had  been  presented  by  the  Earl  of 
Chichester,  Mr.  Brazenor,  and  other  gentlemen  ;  but  for  the  greater 
number  they  were  indebted  to  their  Vice-President,  Sir  Cordy  Burrows, 
either  personally,  or  through  his  exertions  among  his  friends,  and  his 
influence  with  the  Directors  of  the  Aquarium,  who  had  ever  been 
anxious  to  help  the  Museum  in  every  possible  way.  Fine  specimens 
of  the  great  ant-eater,  antelope,  and  lynx,  and  the  skeleton  of  a 
monkey  were  nearly  ready  for  the  cases,  and  he  had  the  promise  of  a 
fallow  deer  from  West  Sussex,  and  of  the  first  otter  which  could  be 
speared  by  the  Master  of  the  Otter  Hounds  of  one  of  the  northern 
counties.  By  going  on  in  this  way,  they  not  only  secured  the  typical 
specimens  which  they  required,  but  what  the  public  wanted  still  more, 
namely,  a  tolerably  extended  collection.  He  should  confine  himself  to 
a  few  words  respecting  the  wild  cat,  the  Australian  native  cat,  and  the 
monkeys  last  added. 

When  he  promised  Mr.  Wonfor  to  say  something  about  the  Wild 
Cat  he  thought  nothing  would  be  easier,  but  on  looking  into  Zoological 
works,  he  found  that  either  very  little  was  said  or  that  the  authors  were 
very  far  from  agreeing.  Thus,  Baron  Cuvier,  whilst  he  devoted  five 
volumes  to  the  class  Mammalia,  dismissed  the  wild  cat  in  seven  lines ; 
and  Professor  Nicholson  was  still  more  curt,  and,  as  far  as  our  island  was 
concerned,  his  only  remark  reminded  one  of  the  celebrated  chapter  on 
snakes  in  Iceland— all  that  he  told  us  was,  *'  The  wild  cat  formerly 
existed  in  Britain,  but  was  now  extinct."  Of  course,  if  this  were  so, 
there  would  be  an  end  of  the  matter,  and  of  our  Sussex  specimen 
along  with  it  But  this,  he  thought,  was  a  fair  subject  for  discussion, 
for,  whilst,  it  was  admitted  to  be  rare,  especially  in  the  south  of 
England,  and  that  there  were  many  cats  which  had  escaped  from  a 
domestic  life  and  run  wild  in  the  woods,  there  were  differences  which 
could  be  relied  upon,  and  he  should  not  ver}'  readily  abandon  the  claim 
of  their  specimen  to  be  a  genuine  Sussex  wild  cat 

First,  as  to  the  tail.  It  was  admitted  that  the  tail  of  the 
domestic  or  escaped  cat  could  easily  be  distinguished  from  that 
of  the  wild  cat.  The  former  was  long,  slender,  and  tapering,  whilst 
the  latter  was  much  shorter  and  more  tushy,  and  it  was  proved 
that  escaped  cats  leading  a  life  in    the    woods   transmitted   their 


83 

long  tapering  tails  through  many  successive  generations.  Now, 
the  tail  of  their  specimen  was  exactly  that  of  the  true  wild  cat, 
wfaQst  the  head  and  body  were  of  the  exact  average  length, 
I  foot  lo  inches.  Other  distinctive  features  he  had  not  had  the  oppor- 
tunity of  observing,  but  the  general  description  of  the  wild  cat  applied 
with  perfect  exactness.  "  The  ground  tint  of  the  fur  is  yellowish,  or 
sandy  grey,  diversified  with  dark  streaks  drawn  over  the  body  and 
limbs  in  a  very  tigrine  manner.  These  stripes  run  nearly  at  right 
angles  with  the  Hne  of  the  body  and  limbs,  so  that  the  creature  has 
been  termed,  with  some  justice,  the  British  Tiger.  A  very  dark  chain 
of  streaks  and  spots  runs  along  the  spine,  and  the  tail  is  thick,  short, 
and  bushy,  with  a  black  tip  and  rings  of  a  very  dark  hue.  The  stripes 
along  the  ribs  and  on  the  legs  are  not  so  dark  nor  so  clearly  defined  as 
those  of  the  spine.  The  tail  is  barely  half  the  length  of  the  head  and 
body." 

Mr.  St  John  pointed  out  that  the  wild  cat  stood  higher  on  its 
legs  in  proportion  to  its  size  than  the  domestic  cat ;  and  that  its 
strength  and   ferocity  when    hemmed  in   or   closely  pressed  were 
perfecdy  astonishing.    That  this  animal,  shot  in  Sussex,  and  presented 
as  a  true  wild  cat,  was  fierce  and  active  enough  for  one,  might  be 
gathered  from  the  fact,  that  as  it  1^  wounded  to  death  it  seized 
the  retriever    by    the    throat,    and    so    lacerated     the     windpipe 
that  the  dog  died  the  next  day.      It  was   a  desperate  enemy  to 
poultry  and  game,  especially  in   the  north  of   Scotland,  where  it 
still  escaped   the   gamekeeper's    gun.      The   Zoologist   for   April, 
1873,  spoke   of  "  that   reputed    Scottish   mammal,  the   wild    cat," 
and,  "  of  this  mythical  creature,"  and  added  "  there  is  no   British 
mammal,  or  reputed  British  mammal,  of  whose  character,  locality,  and 
even  existence,  we  are  so  totally  ignorant  as  the  wild  cat.**    On  the 
29th  of  the  same  month  Mr.  A.  H.  Cocks  replied  in  a  short  notice 
headed  "  The  Wild  Cat  not  a  Myth,'*  and  gave  an  account  of  one  which 
he  had  kept  alive  for  the  previous  thirteen  months.     She  was  one  of 
five  he  had  seen  alive,  and  was  trapped  in  Inverness-shire.     He  tells 
us  "  she  became  to  a  certain  extent  tame ;  that  is,  although  she  never 
left  off  her  habit  of  perpetually  swearing  when  receiving  a  visit,  she 
will  come,  when  tolerably  happy,  from  her  '  bedroom*  to  the  other  half 
of  the  hutch  cage  she  inhabits  to  receive  food."     He  mentioned 
several  others  which  had  been  kept  in  captivity,  including  six  within 
two  years  at  the  Zoological  Gardens,  where  Mr.  Bartlett  has  now  either 


84 

one  or  two  hybrids.  He  had  a  letter  recently  from  Mr.  Bartlett 
respecting  theirs,  but  he  did  not  like  to  give  an  opinion  without 
seeing  it. 

The  question  would  be  asked,  had  not  our  household  cat  been 
domesticated  from  the  wild  cat?  He  would  not  detain  them 
by  going  into  particulars,  but  it  was  pretty  well  established  that  the 
domestic  cat  was  a  descendant  of  the  tame  cat  of  the  Egyptians,  intro- 
duced into  the  western  provinces  by  the  Romans.  In  support  of  this 
view  he  would  only  mention  that,  whereas  the  wild  cat  was  so  abundant 
in  the  time  of  Richard  II.,  as  to  be  one  of  the  beasts  of  the  chase — 
that  King  having  granted  a  charter  to  the  Abbot  of  Peterborough, 
giving  him  permission  to  hunt  the  hare,  fox,  and  wild  cat — the  domestic 
cat  was  only  heard  of  in  Britain  about  the  loth  century,  when  it  was 
highly  valued,  and  laws  were  passed  to  regulate  its  preservation.  Thus 
Howd  Dha,  of  Wales,  who  died  A.D.  948,  fixed  the  price  of  a  Kitling 
fwhich  is  still  the  north  country  phrase)  before  it  could  see  at  a  penny, 
and  till  it  caught  a  mouse  at  twopence.  At  the  value  of  money  in 
those  days  this  was  a  large  price.  But,  besides  this,  it  was  enacted 
that  if  anyone  stole  or  killed  the  cat  that  guarded  the  prince's  granary, 
he  was  to  forfeit  a  milch  ewe,  its  fleece  and  lamb ;  or  as  much  wheat 
as  when  poured  on  the  cat  suspended  by  its  tail  (its  head  touching  the 
floor)  would  form  a  heap  high  enough  to  cover  the  tip  of  the  taiL 
This  legal  ^process  must  have  been  more  flattering  to  pussy's  sense  of 
dignity  than  altogether  comfortable  to  her  feelings. 

The  little  animal  which  had  been  presented  as  the  Australian 
native  cat,  although  it  was  not  a  cat  at  all,  he  introduced  for  the  pur- 
poses of  getting  their  friends  Mr.  B.  Lomax  and  Mr.  £.  Moore  to  tell 
them  something  about  it ;  for  like  many  Australian  animals  the  accounts 
of  it  in  works  on  Zoology  were  very  limited.  Indeed,  as  has  been 
remarked,  '*  There  is  hardly  any  practical  writer  on  Zoology  who  does 
not  lament  the  very  incomplete  state  of  our  knowledge  on  the  subject 
of  Australian  Zoology,  and  those  who  have  thrown  themselves  most 
zealously  into  the  work,  and  have  achieved  the  greatest  success,  have 
been  the  most  ready  to  acknowledge  the  enormous  gap  that  has  yet  to 
be  filled  up,  and  to  urge  others  to  prosecute  their  researches  in  regions 
which  have  as  yet  been  untraversed  by  the  foot  of  civilized  man,  and 
which  are  the  most  likely  to  be  the  dwelling  places  of  creatures  on 
which^  as  yet,  an  educated  white  man  has  never  set  his  eye." 
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He  would  endeavour  to  say  a  few  words  respecting  their  humble 
cousins,  the  monkeys,  of  which  they  had  five  unusually  fine  specimens 
on  the  table.  Mr.  Wonfor  was  very  anxious  that  the  paper  should  be 
a  Sussex  one  if  possible,  and  he  was  glad  to  be  able  to  gratify  him 
even  in  the  case  of  the  Quadnimana.  That  little  creature,  the  pig-tailed 
Macaque  or  Bruh,  one  of  the  cleverest,  most  humorous,  and  most 
thievish  of  all  the  monkeys,  was  brought  from  Singapore  by  one  of  the 
sailor  sons  of  Mr.  Peters,  at  the  Dome.  Mr.  Peters  divining  that  he 
liked  dead  animals  better  than  living  ones,  promised  that  he  should 
have  it  if  anything  happened  to  it  It  was  sent  a  little  way  into  the 
country,  got  pla}'ing  as  little  boys  woidd,  entangled  its  chain  in  a  goose- 
berry bush,  and  was  hanged,  so  that  to  this  extent  it  was  a  Sussex 
monkey.    As  they  were  preparing  its  skeleton  the  nails  were  wanting. 

It  was  a  native  chiefly  of  Sumatra,  and  when  yoimg  was  trained  to 
climb  the  cocoa  nut  palms  and  gather  the  fruit,  and  it  was  said  that  it 
selected  the  ripe  nuts  only.  There  were  several  other  species  of  macaques, 
as  the  bonnet  macaque,  the  black  macaque,  and  the  Barbary  ape,  and 
this  seemed  to  be  the  general  position  of  all  of  them  in  walking.  He 
might  mention  that  should  any  gentleman  wish  to  lay  out  a  few  pounds 
on  a  Barbary  ape  for  the  Museum,  there  was  a  fine  one  in  the  town,  and 
also  a  large  orang-outan  and  several  other  monkeys,  .to  be  had.  They 
had  the  head  and  skull  of  the  4iadem  lemur  of  Madagascar,  but  there 
was  not  time  to  discuss  that  curious  family,  the  members  of  which 
approached,  in  some  respects,  the  quadrupeds.  There  were  six  molars 
at  each  side  in  both  jaws,  instead  of  five,  as  in  ourselves,  and  in  most 
of  the  old  world  Quadrumana.  He  was  sorry  they  had  only  the 
head,  but  the  commercial  element  was  too  strong  for  them,  and  the 
skin  was  made  into  a  lady's  muff.  They  had  three  examples  of  the 
Gibbon.  They  were  all  natives  of  Asia.  They  were  told  that  the  cry 
of  the  female  was  quite  a  musical  performance,  capable  of  being  set 
to  musical  notes.  The  animal  was  said  to  achieve  the  chromatic 
scale  admirably,  with  precision  and  rapidity.  Beginning  with  £,  she 
first  ascended  to  the  upper  octave  and  then  descended  in  the  same 
way,  but  always  sounding  the  lower  £  almost  instantaneously  with  the 
upper  note,  whatever  that  note  might  be.  In  general  they  were  all 
affectionate  and  engaging  creatures,  and  it  had  been  said,  "  If  the 
gigantic  and  powerful  gorilla  be  compared  to  Hercules,  the  light  and 
active  gibbons  may  find  their  type  in  Mercury,  the  swift  aerial  messen- 
ger of  the  Olympian  deities." 
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There  was  only  one  other  specimen  with  which  he  need 
detain  them,  the  specimen  of  the  Entellus  monkey  or  sacred 
Hoonuman  of  India.  They  had  all  read  of  the  crowds  of  monkeys 
to  be  seen  in  and  around  Indian  villages,  and  swarming  on 
the  banyan  trees,  where  they  did  just  as  they  pleased,  and  took  what 
they  pleased  at  their  own  sweet  will  from  every  garden  and  sugar-cane 
field  in  the  country.  One  writer  told  them,  "  They  parade  the  streets, 
they  mix  on  equal  terms  with  the  inhabitants,  they  clamber  over  the 
houses,  they  frequent  the  shops,  especially  those  of  the  pastrycooks 
and  fruit  sellers,  keeping  their  proprietors  constantly  on  the  watch, 
but  no  one  punishing  them  for  any  delinquency.''  Another  said, 
''  Bangalore,  a  city  of  Mysore,  is  completely  hidden  by  a  dense  grove 
which  is  a  perfect  metropolis  of  monkeys.  Swarming  in  thousands, 
they  chase  each  other  on  the  roads,  caper  on  the  hedges,  chatter  on 
the  boughs,  and  grin  hungrily  at  everyone  who  passes  with  any  eat- 
able." Before  concluding  a  paper  which  had,  as  usual,  become  too 
long,  he  might  add  they  had  occasionally  heard  of  their  distant  rela- 
tionship to  the  monkey.  It  was  rather  refreshing  to  have  an  opinion 
from  the  other  side,  and  to  learn  that  the  monkey  did  not  see  it  Sir 
Samuel  Baker  tells  us  that  Lady  Baker's  pet  monkey,  "  being  a  far 
more  civilized  being  than  the  African  savages,  did  not  at  all  enjoy  their 
society,  but  was  in  the  habit  of  attacking  the  unprotected  calves  of 
their  legs,  and  amusing  himself  by  making  insulting  grimaces,  which 
kept  the  crowd  in  a  roar  of  laughter.  He  was  quite  unhappy  if  out  of 
the  sight  of  his  mistress,  but  he  frequently  took  rough  liberties  with 
the  blacks,  for  whom  he  had  a  great  aversion  and  contempt.  Wallady 
had  no  idea  of  a  naked  savage  being  ''  a  man  and  a  brother." 

Mr.  WoNFoR  thought  Mr.  Scott  had  proved,  beyond  a  doubt, 
that  the  wild  cat  existed  as  distinct  from  the  domestic  cat ;  they  heard 
of  domestic  cats  becoming  wild,  ^nd  breeding  with  wild  cats,  but  he 
thought  that  this  statement  had  not  been  sufiiciently  confirmed.  As 
to  where  their  domestic  cat  came  from,  they  were  unable  to  trace  its 
originality,  though  Dr.  Schweinfurth  and  others  placed  it  in  the  centre 
of  Africa.  As  to  cats  transmitting  certain  peculiarities  to  their  off- 
spring, as  the  absence  of  the  tail  in  the  Manx  species,  it  was  said  they 
lost  them  after  the  lapse  of  a  few  centuries. 

Mr.  Dennet  pointed  out  that,  according  to  his  experience, 
acquired  chiefly  in  America,  a  veritable  wild  cat  should  possess  five 
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toes  on  each  of  the  anterior,  and  four  on  each  of  the  posterior,  feet,  a 
rounded  head,  elastic  muscular  body,  strong  limbs,  sharp  claws,  and 
several  other  external  characteristics.  They  were  also  gifted  with 
acute  sight  and  hearing. 

Mr.  A.  Hilton  thought  that  he  had  discovered  what  was  not  a 
peculiarity, — the  lazge  bushy  tail, — stating  that  some  domestic,  and, 
on  the  continent,  many  hybrid  cats,  with  bushy  tails,  twice  the  size  of 
the  one  alluded  to  by  Mr.  Scott,  were  to  be  found. 

Mr.  G.  Scott  explained,  however,  that  it  was  not  in  the  length 
of  the  tail  that  the  peculiarity  lay,  but  in  the  short,  combined  with  the 
bushy  state. 

Dr.  Hallifax  said  that  one  of  the  most  distinctive  features  of 
the  wild,  as  compared  with  the  domestic  cat,  was  the  great  length  of 
the  intestinal  canaL  He  also  observed  that,  according  to  high 
authorities,  the  domestic  might  breed  with  the  wild  cat ;  and,  if  so, 
that  would  rationally  explain  the  large  variety  of  cats. 

Mr.  T.  W.  Won  FOR  admitted  that  there  might  be  cross-breeds, 
and  that  domestic  cats  had  been  known  to  disappear  and  return  with 
progeny  unlike  themselves,  and  more  or  less  wild  ;  but  the  question 
then  arose — did  that  cat  breed  with  a  male  cat,  which  had  become 
wild,  or  with  a  truly  v.ild  cat  ? 

Mr.  G.  Scott  maintained  that  the  varieties  of  the  domestic  cat 
were  produced  by  cross-breeding,  the  same  as  with  domestic  cattle, 
pigeons,  &c  ;  for  the  wild  cat  never  did  vary,  a  fact  which  was  con- 
fimiatory  of  his  assertion  that  it  was  a  distinct  species. 

A  discussion  on  the  monkey  followed,  in  which  Messrs.  Hilton, 
Shellingford,  Wonfor,  Wallis,  G.  D.  Sawyer,  and  Mr.  Scott  took  part. 

Mr.  F.  E.  Saywer,  F.M.S.,  reminded  the  members  that,  with 
reference  to  a  paper  which  he  read  in  1872  upon  Earthquake  Shocks  in 
Sussex,  Mr.  Wonfor  mentioned  that  in  the  autobiography  of  Sir  John 
Bramston,  published  by  the  Camden  Society,  there  was  a  shock  men- 
tioned as  having  occurred  in  1692,  but  it  gave  no  particulars.  He 
found  a  description  of  this  earthquake  in  HoUoway's  History  of  Rye, 
which  stated  that  the  trembling  of  the  earth  under  the  town  did  not 
last  a  minute,  and  was  felt  throughout  England,  France,  Belgium,  and 
pait  of  Germany,  as  far  as  Frankfort     He  also  corrected  a  statement 
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made  in  his  paper  upon  the  earthquake  at  Brighton  in  April,  1873,  that 
it  was  felt  by  a  gentleman  walking  along  the  King's-roaA  This  was 
not  quite  correct  According  to  a  letter  signed  "  M.  F.,"  and  dated 
6th  April,  1873,  which  appeared  in  the  Times y  repeated  trembles  were 
felt  in  a  house  in-  King's-road  about  ten  minutes  to  eleven  o'clock  at 
night  by  persons  capable  of  distinguishing  the  vibrations  from  those  of 
a  passing  vehicle.  The  earthquake  of  1734  he  had  represented  as 
being  felt  only  as  far  east  as  Shoreham,  but  he  ascertained  that  it  was 
felt  at  Lewes,  and  within  twenty  miles  of  the  sea  coast,  thus  giving  it 
a  much  wider  range  than  he  had  imagined  it  assumed. 


June  25TH. 

MICROSCOPICAL    MEETING.— A    MARINE    EVENING. 
—MR.    H.    LEE    ON    "YOUNG    LOBSTERS." 

M  r.  Lee  having  brought  over  from  the  Aquarium  living  specimens 
of  young  Lobsters,  coronacti  and  madrepore,  Mr.  Wonfor  placed 
one  of  them  under  the  microscope,  and  informed  the  member's  present 
of  Mr.  Lee's  kindness,  reminding  them  how  willing*  that  gentleman 
was  to  communicate  information  to  them,  and  expressed  their  grati- 
tude to  Mr.  Lee  for  his  attention.  He  then  observed,  with  reference 
to  the  young  Lobster,  that  naturalists  believed  at  first  that  it  was  a 
distinct  species  of  Crustacea,  but  that  they  had  now  ascertained  what 
it  really  was. 

Mr.  Lee  drew  attention  to  the  abnormal  size  of  the  eye  of  tlie 
young  Lobster,  the  peculiar  feet  which  existed  in  all  larvae  of  Crustacea, 
and  the  spatulate  instead  of  the  five-lobed  or  divided  tail,  as  possessed 
by  the  adult  In  order  to  show  that  the  animal  really  constituted  a 
subject  of  modern  investigation,  he  remarked  that  he  once  entered 
into  argument  respecting  young  Lobsters  with  Mr.  Lord,  the  late 
Curator  of  the  Aquarium,  and  now  deceased,  and  he  denied  that  Mr. 
Bell,  in  one  of  his  works,  was  right  in  attributing  spatulate  tails  to 
them  ;  but  afterwards,  having  been  shown  a  specimen  through  the 
microscope,  he  acknowledged  that  Mr.  Bell's  opinion  was  quite  correct 
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In  rq>ly  to  Mr.  Wonfor,  Mr.  LEE  said  that  the  Lobster  had  been 
traced  from  the  ovum  to  maturity.  In  no  Aquarium,  however,  had 
any  of  the  young  of  that  shell-fish  been  reared.  In  the  Brighton 
Aquarium  an  endeavour  had  been  made  to  do  so  ;  but  he  considered 
that  the  investigations  were  still  just  commencing. 

In  answer  to  Mr.  Dennet,  Mr.  Lee  said  that  it  was  almost  always 
found  that  the  eggs  of  fish  and  Crustacea  were  round.  The  ^gs  of 
lobsters,  tortoises,  and  turdes  were  all  of  this  shape.  Eggs  of  the 
common  snake  were  ovaL 

The  circulation  was  well  seen,  and  some  small  excrescences  were 
noticed  on  the  body,  but  whether  they  were  parasites  or  not  was 
uncertain. 

Various  marine  objects,  including  boze  from  Adantic  Cable,  sponge 
spicules,  young  star  fish,  &c.,  were  exhibited  by  Messrs.  F.  E.  Sawyer, 
W.  Puttick,  R.  daisy er,  and  the  President,  Mr.  Haselwood. 

Mr.  W.  Won  FOR  also  exhibited  one  of  MoUer's  "  Diatomaceen 
typen  plattcs,"  lent  by  Mr.  T.  Curteis,  of  244,  Holbom,  London,  an 
honorary  member  of  the  Society.  It  consisted  of  eighty  distinct 
species  of  diatoms,  mounted  in  circles,  with  the  name  of  each  photo- 
graphed below  the  circle,  and  the  whole  contained  in  one-eight  of  an  inch 
square.  The  names  could  be  read  easily  under  a  low  power,  while 
under  higher  powers  the  valves  were  as  clean  and  as  perfect  as  in  all 
the  specimens  from  the  same  mounting.  It  was  indeed  a  marvel  of 
manipulative  skill  and  ingenuity. 


July  2Nd. 
ANNUAL  EXCURSION. 

Groombridge,  the  place  chosen  for  the  19th  Annual  Excursion,  is 
a  good-sized  hamlet  on  the  borders  of  Sussex  and  Kent,  about  four  or 
five  miles  from  Tunbridge  Wells.  To  most  persons  it  is  chiefly  known 
from  the  fact  of  its  being  a  junction,  and  at  first  sight  tiiere  would 
appear  to  be  little  of  special  interest  in  the  neighbourhood  for  a  Scien- 
tific Society,  other  than  that  which  the  natural  beauty  of  the  scenery 
affords.     So  thought  many  of  the  members,  and  questioned  the 
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expediency  of  such  a  comparatively  uninteresting  place  being  chosen 
for  the  Annual  Excursion.  At  the  close  of  the  day,  however,  ever>' 
one  was  agreed  that  a  more  enjoyable  excursion  could  not  have  been 
spent  The  feature  was  the  charming  variety  it  furnished,  each  of  the 
spots  visited  affording  new  and  attractive  points  of  interest  :  first  an 
old  family  mansion,  with  a  dash  of  historical  and  antiquarian  interest 
connected  with  it ;  then  reminiscences  of  African  travels  and  exploits  ; 
then  a  beautiful  combination  of  the  artistic  and  the  picturesque  such  is 
not  often  met  with.. 

The  members  and  friends  left  Brighton  by  the  7.55  a.m.  train,  and 
arrived  at  Groombridge  at  half-past  nine,  where  they  were  met  by  the 
Rev.  B.  Whitelock,  M.A.,  the  Curate,  who  kindly  acted  as  cicerone 
during  the  greater  part  of  the  day,  and  who  at  once  conducted  them  to 
"  Groombridge  Place,"  the  historical  residence  of  the  Rev.  J.  J.  Saint, 
the  Rector  of  Speldhurst,  and  Lord  of  the  Manor,  by  whom  they  were 
most  hospitably  entertained.  "  To  partake  of  tea,  coffee,  &c.,"  was  the 
invitation  ;  but  the  et  cetera  formed  the  most  prominent  feature  in  the 
halt  for  refreshment ;  a  repast,  in  which  elegance  was  united  to 
substantiality,  being  spread  in  the  quaint  old  hall  of  the  mansion,  and 
the  ladies  of  the  family  doing  the  honours  of  the  table. 

The  repast  completed,  and  grace  having  been  sung  by  the  Rev. 
J.  H.  Cross,  Dr.  King,  and  Mr.  Dennant,  from  music  composed  by  Mr. 
Cross  during  the  journey  by  train,  Mr.  Saint  gave  his  guests  an  account 
of  the  history  attaching  to  Groombridge  Place. 

The  present  structure,  a  brick  mansion  with  stone  dressings, 
enclosed  within  a  broad  and  deep  moat,  supplied  with  water  from  a 
stream  flowing  through  the  garden,  was  erected  in  1660  by  a  Mr.  John 
Packer,  on  the  site  of  an  old  castle  that  originally  belonged  to  William 
Russell,  who  came  over  from  Normandy  with  William  the  Conqueror ; 
it  was  subsequently  alienated,  in  1405,  to  Thomas  Waller,  of  Lamber- 
hurst 

Here  Charles,  Duke  of  Orleans,  one  of  the  few  lyrical  poets  of 
noble  blood  which  France  has  produced,  was  detained  a  prisoner.  The 
Duke  was  taken  prisoner  by  Sir  Richard  Waller,  the  then  proprietor  of 
Groombridge  Place,  at  the  battle  of  Agincourt,  who  discovered  him 
amongst  a  heap  of  slain.  At  first  he  refused  both  meat  and  drink,  but 
was  persuaded  out  of  his  resolution  to  starve  himself  to  death  by  Henry 
v.,  who  declined  to  accept  ransom  for  him,  and  gave  him  into  the 
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custody  of  Waller.  How  long  the  Duke  remained  at  Groomsbridge 
Place  is  uncertain,  but  he  was  subsequently  removed  to  the  Tower  of 
London.  When  the  Place  was  re-built  by  John  Packer,  a  considerable 
portion  of  the  panelling  was  used  over  again,  and  this  is  now  to  be  seen 
in  the  Library — where  some  fine  specimens  of  carved  oak  are  to  be 
found— and  Dining  Hall.  One  of  the  panels  in  the  former  room  con- 
tains the  arms  of  the  Duke,  and  is  unquestionably  a  memento  of  his 
confinement  at  Groombridge  Place.  Besides  the  carving  and  panelling, 
are  some  old  paintings  of  previous  Lords  of  the  Manor,  and  a  Bible, 
printed  by  Buck  and  Daniel,  at  Cambridge,  in  1638,  in  excellent 
condition.  The  fire  backs,  too,  in  the  rooms  already  spoken  of  are 
worth  noting,  both  being  in  an  excellent  state  of  preservation  ;  one  is 
dated  1579,  the  other  1604.  Visitors  to  the  grounds  were  struck  with 
the  peacocks,  of  which  there  were  no  less  than  34,  all  of  whom  roost 
in  the  trees  near  the  house.  Having  thanked  Mr.  and  Mrs.  Saint  for 
their  generous  hospitality,  through  their  President,  the  party  next  pro- 
ceeded to  Hillside,  and  from  ancient,  devoted  themselves  to  subjects  of 

modem  interest. 

• 

Hillside  is  the  recently-built  residence  of  Mr.  W.  C  O swell, 
F.R.G.S.,  the  well-known  African  traveller,  and  stands  at  the  top  of  a 
graceful  eminence,  about  half-a-mile  frgm  Groombridge  Place,  com- 
manding a  magnificent  view  of  Tunbridge  Wells  and  the  surrounding 
country.  To  obtain  this  alone  was  well  worth  the  trouble  of  ascending 
the  hill ;  but  when  once  inside  the  house,  one  forgot  the  beauty  of  its 
environs  in  the  contemplation  of  the  manifold  treasures  it  contained. 
When  written  to  by  Mr.  Wonfor,  Mr.  Oswell,  whose  modesty  and 
retirement  are  proverbial,  willingly  offered  to  throw  open  his  house  to 
the  members  of  the  Society,  but  hinted  that  he  did  not  think  they 
would  find  much  to  interest  them  in  it  How  greatly  he  underrated, 
not  only  his  unique  collection  of  African  trophies,  but  his  own  descrip- 
tive and  colloquial  powers,  may  be  to  some  extent  comprehended 
when  it  is  stated  that  the  visit  to  Hillside  formed  the  most  notable  and 
interesting  feature  of  the  day's  proceedings.  Few,  if,  indeed,  any,  will 
ever  forget  either  the  anecdotes  Mr  Oswell  told,  or  the  charm  with 
which  he  told  them  ;  they  could  have  been  equalled,  though  scarcely 
surpassed,  by  one  only — his  old  friend  and  companion  Livingstone,  in 
conjunction  with  whom  he  explored  the  southern  portion  of  Africa,  and 
discovered  Lake  Ngami.  Avoiding  publicity,  and  never  referring  to 
his  exploits  **  save  on  compulsion,"  he  on  this  occasion  responded  to 
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the  general  wish  and  entered  freely  into  his  African  experiences, 
which  he  described  in  a  vivid  and  picturesque  style,  yet  without  the 
least  approach  to  egotism  or  boasting.  Mr.  Oswell  is,  in  fact^  an 
excellent  story-teller,  putting  his  points  well,  and  never  becoming 
discursive.  Not  often,  however,  even  to  his  immediate  friends,  is  he 
so  freely  communicative  as  he  was  to  the  sympathetic  audience  who  fully 
appreciated  all  that  he  had  to  tell  them. 

On  entering  the  house,  the  visitor  found  himself  surrounded  by 
horns  and  skulls,  which,  Mr.  Oswell  said,  represented  the  entire  antelope 
tribe  of  Africa.  In  pointing  out  the  peculiar  characteristics  of  some 
of  them,  he  drew  particular  attention  to  a  pair  of  fine  straight  tapering 
horns,  which,  viewed  from  either  side,  obscured  each  other ; 
he  had  not  the  least  doubt  that  the  animal  which  wore  them, 
the  oryx,  was  the  fabulous  unicorn.  He  also  explained  the  feet 
of  some  kinds,  showing  that  they  were  of  great  length  where  the  land 
was  swampy,  and  remarking  that  these  antelopes  were  easily  caught 
if  driven  to  dry  hard  ground,  being  then  tripped  up  by  their  own  toes. 

Showing  the  way  into  the  drawing  room,  he  pointed  to  a  pair  of 
horns  which  belonged  to  a  red  and  white  ox,  that  stood  over  six  feet 
in  height  The  points  of  them  were  8  feet  9  inches  apart,  but, 
measured  round  their  entire  length,  for  they  were  most  beautifully  and 
symmetrically  curved,  they  measured  14  feet.  Though  he  would 
not  presume  to  talk  of  natural  history  in  the  presence  of  gentle- 
men so  well  up  in  the  science  as  those  present ;  yet  he  thought  he  might 
veuture  to  relate  a  curious  fact  which  he  had  never  seen  published. 
It  was  for  that  purpose  he  had  directed  attention  to  the  homs  of  the 
ox  before  them.  The  oxen  of  which  that  one  was  a  specimen  were  to 
be  seen  in  large  numbers  in  the  lake  districts,  where  he  saw  that  one 
plunging  his  head  down  into  the  long  succulent  grass,  and  tearing  it 
up  by  huge  mouthfuls.  It  was  a  domesticated  animal,  and,  having 
obtained  possession  of  it,  he  started  on  his  journey  home  with  it ;  but 
the  grass  becoming  shorter  in  length,  the  animal  became  less  capable 
of  getting  food,  as  the  homs  prevented  it  from  putting  its  mouth  to 
the  ground.  The  result  was  that  it  got  daily  thinner  and  weaker,  and 
he  at  last  killed  it  and  cut  off  the  head.  But  this  was  the  curious 
point  he  wished  to  illustrate  :  When  he  and  his  party  first  came  upon 
these  oxen,  the  Kaffirs  who  were  with  him  asked  the  Chief  where  he 
got  such  monsters  ?  "  Stole  them  from  you,"  was  the  reply.  -"  Never,* 
said  the  KalHr ;  ''  we  never  had  anything  of  that  kind."    "  Don't  you 
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icmeniber  the  last  foray,"  rejoined  the  Chief|  '^  when  we  carried  off 
your  grandfEUher's  cattle  ?  "  "  Certainly  we  do,"  was  the  answer  ;  and 
the  Qiief  said,  "  Well,  since  they  have  been  here  they  have  grown  like 
that^  The  peculiarity  was,  that  the  horns  of  all  animals  living 
upon  the  succulent  grasses  found  by  the  lakes,  grew  to  gigantic 
proportions,  such  as  that  before  them ;  and,  in  r^ly  to  a  question 
put  to  him,  he  added  that  this  great  change  in  these  animaVs  came 
about  in  less  than  30  years  I 

Singular  to  relate,  in  one  of  the  adjacent  districts,  and  almost  side 

by  side  with  these  magnificent  beasts,  were  a  small  diminutive  dass  of 

cattle,  no  larger  than  goats  ;  indeed,  he  saw  a  goat  on  the  Brighton 

Esplanade  on  the  previous  day  which  vras  a  good  hand  higher. 

According  to  the  natives  these  dwarf  oxen  were  taken  from  a  tribe  at 

some  distance  ;  a  party  of  slave  dealers  having  first  directed  their 

attention  to  the  fact  of  their  being  there  and  assisting  them  to  capture 

them  ;  the  slavedealers  securing  as  many  of  the  wretched  people  !U 

they  could  for  their  own  vile  purposes,  and  their  native  allies  taking 

the  herds  of  cattle  as  their  share  of  the  plunder.     In  reply  to  general 

queries  as  to  how  he  discovered  Lake  Ngami,    he    told  a  story 

which  may  be  briefly  reproduced,  though  words  would  not  convey  a 

notion  of  the  forcible  style  in  which  it  was  delivered.     In  company 

with  Livingstone  and  several  others,  while  endeavouring  to  find  out 

the  whereabouts  of  the  Lake,  they  entirely  ran  out  of  water,  and, 

after   having    suffered    thirst  for    several  days,  he  went  out  on   a 

"  voyage  of  discovery  "  to  see  if  any  was  procurable.     Suddenly  the 

%ure  of  a  woman  started  up  before  him  in  the  long  grass.     She,  too, 

bad  been  in  search  of  water,  and,  failing  this,  was  mashing  up  a  sort 

of  wild  turnip,  which  is  found  in  the  locality,  and  which  serves  as  a 

substitute  for  both  meat  and  drink.  Bushmen,  indeed,  would  live  three 

or  four  months  upon  it  alone  ;  and  cattle  would  also  thrive  upon  this  and 

the  bitter  water  melon,  although  no  other  food  or  drink  were  given 

them.    In  terror  of  her  life  the  woman  agreed  to  show  them  where 

water  might  be  found,  and  led  thein  through  a  quantity  of  timber, 

when  suddenly  they  came  upon  a  wide  expanse ;  it  appeared  to  be  an 

illimitable  stretch  of  water,  but  proved  to  be  only  an  extensive  ''salt 

pan,"  about  sixteen  miles  across.    So  powerful,  however,  was  the 

effect  of  the  sun  upon  the  "  pan  " — ground  over  which  a  river  or  water 

had  passed,  leaving  a  brackish  sediment — that  it  looked  exactly  like 

water  at  a  distance.    The  real  lake  turned  out  to  be  400  miles  from 

this  spot ;  and  as  to  who  saw  it  first,  himself  or  Dr.  Livingstone,  he 

ims  quite  unable  to  say. 
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The  ^  tsetze,"  a  small  fly,  not  much  lai^ger  than  the  common 
house-fly  of  this  country,  was  not  met  till  the  tropics  were  passed,  and 
was  most  destructive  to  the  whole  domesticated  animal  life.  Two  of 
them  would  destroy  the  largest  ox.  Its  habitat  was  the  bush,  spread- 
ing only  a  few  yards  beyond  it,  and  if  cattle  strayed  into  the  bush 
the  whole  would  be  speedily  destroyed  ;  that  was,  the  cow,  the  ox,  the 
horse,  dog,  or  sheep ;  but  the  donkey  and  buffalo  it  left  unhurt  In 
fact,  clinging  to  the  haunches  of  the  buifalo,  it  was  spread  only  by 
that  means,  and  would  never  be  eradicated  till  the  whole  buffalo  tribe 
was  destroyed.  He  and  poor  Livingstone  had  been  bitten  all  over 
with  it,  yet  they  never  experienced  any  great  ill  effects. 

"  But,'*  said  a  visitor,  facetiously,  "  perhaps  you  were  not  domes- 
ticated then?"  to  which  he,  amidst  laughter,  replied,  "That 
occurred  in  my  wild  days."  As  he  had  remarked,  he  had  seen  two  of 
them  kill  an  ox.  It  was  not  by  a  sting,  he  believed  ;  and  he  did  not 
think  it  was  by  depositing  an  t^g  ;  but  the  poison,  or  whatever  it  was, 
was  communicated  by  the  proboscis.  Within  a  week  after  it  was 
bitten  the  muscles  and  glands  of  the  poor  beast's  throat  would  swell ; 
the  hollows  over  the  eye  fill  up  ;  the  whole  frame  of  the  animal  would 
become  similarly  affected,  and  in  three  weeks  it  would  be  dead,  unless 
rain  set  in,— -then  it  would  be  dead  in  ten  days.  He  lost  24  oxen 
simply  through  the  bite  of  the  **  tsetze." 

''  Is  there  no  antidote  to  its  bite  ?  "  was  a  question  asked.  ''  None 
that  is  known  ; "  "  but  there  is  one  thing  which  I  should  mention 
as  a  still  more  curious  fact  A  calf  when  it  is  sucking  nia> 
be  bitten  by  the  tsetze  all  day  long;  but  a  weaned  calf,  when 
bitten,  is  dead  in  a  week.  But,  as  throughout  the  whole  of 
nature,  this  fly  has  its  enemies,  being  attacked  by  the  ichneumon 
whilst  on  the  wing,  who  sucks  them  dry  and  drops  their  empty  shells 
in  abundance." 

In  illustrating  the  ingenuity  of  the  natives,  he  mentioned  that 
Livingstone  and  himself  had  reached  the  bank  of  a  very  deep  river, 
one  of  the  feeders  of  the  Zambesi,  and  were  wondering  how  they 
should  get  their  bullocks  across,  when,  suddenly,  a  man  appeared  on 
the  opposite  side, — one  who  had  never  seen  a  white  man  before. 
Having  induced  him  to  come  across  in  his  boat,  they  consulted  with 
him  as  to  how  the  cattle  could  be  got  over.  He  went  back,  returning 
with  a  cow  and  a  calf, — the  cow  in  that  part  of  the  country  being  no 
larger  than  a  Newfoundland  dog,<-and,  landing  the  cow,  took  the  cal^ 
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back  in  Ms  boat  The  cow,  after  looking  at  the  boat  for  an  instant, 
took  a  header,  and,  plunging  into  the  river,  swam  after  her  calf, 
pursued  by  the  whole  of  the  bullocks,  which  were  thus  got  safely 
across.  That  was  ingenuity  on  the  part  of  the  man ;  and  he  could 
give  an  illustration  of  extraordinary  instinct  on  the  part  of  the  fishing 
eagle  and  other  birds.  He  would  not  say  that  every  time  this  fishing 
eagle  put  his  wits  into  practice  he  was  successful ;  but  he  would  state 
that  he  lived  by  his  wits.  The  eagle  would  watch  the  pelican  fishing 
for  his  dinner,  and,  as  soon  as  he  had  caught  a  fish  in  the  large  pouch 
of  his  bill,  the  eagle  would  swoop  down  towards  him,  when  the  pelican, 
if  he  was  young  and  foolish,  would  look  up  and  screech,  and,  whilst 
his  mouth  was  thus  open,  the  eagle  would  snatch  the  fish  from  it  with 
his  talons ! 

But  the  most  striking  instance  of  instinct  that  he  had  ever  met 
with,  and  he  had  never  seen  a  similar  instance  recorded  in  works  on 
Natural  History,  was  shown  by  the  Toucan.  One  day  he  was  standing 
by  the  river  dide,  when  Livingstone  came  to  him  and  said, ''  What  is 
the  most  striking  instance  of  instinct  and  conjugal  affection  that  you 
ever  met  with?"  Being  out  of  sorts  about  something,  he  replied, 
"  Oh,  bother  instinct  and  conjugal  affection  too  ; "  but  poor  Livingstone 
repeated  his  question  and  pressed  him  to  come  and  look  at  what  he 
had  discovered  in  a  neighbouring  tree.  "  Look  there  ! "  he  said, 
"what  is  that?"  "A  bird  feeding  its  young  ones,  I  suppose." 
"Aye,"  repUed  Livingstone;  "the  young  ones  are  not  only  in 
there,  but  the  mother  too ;  and  the  father  is  feeding  the  whole 
family."  The  male  bird  was  flying  to  and  fro,  collecting  food  which 
he  was  passing  through  a  chink  in  the  tree.  It  turned  out  that  the 
female  toucan  had  allowed  herself  to  be  plastered  up  in  a  hole  in  the 
tree,  to  be  liberated  only  when  the  young  ones  were  able  to  take  care 
of  themselves  ;  and  this  was  an  instinctive  precaution  on  the  part  of 
the  parents  to  preserve  them  from  wild  cats,  for,  wherever  the  cats  had 
been  destroyed  or  driven  away  from  around  a  native  settlement,  the 
toucan  built  as  openly  as  any  other  bird. 

The  commencement  of  slaving  operations  in  a  district  was 
next  very  ably  described.  Having  promised  to  wait  and  watch 
for  Livingstone,  who  had  laid  down  to  sleep  one  day,  he  fell  asleep 
himself,  and  was  awoke  by  a  voice  saying  "  I  salute  you."  Casting 
his  eyes  up  he  saw  a  man  standing  over  him  dressed  most  fantastically 
in  a  red  robe  de  chambre;  and,  bursting  into  a  laugh,  said,  '*  Why, 


man,  you  look  like  a  woman.  Wherever  did  you  get  that  dress  from?" 
The  reply  was,  "  Well,  I  gave  a  woman  for  it."  In  conversation  upon 
the  subject,  he  ascertained  that  a  man  had  been  to  the  Chief  and 
asked  for  slaves,  showing  him  a  quantity  of  clothes  which  he  would 
give  in  exchange.  Having  taken  several  men  and  women  prisoners 
in  a  late  foray,  the  Chief  gave  these  for  the  things  shown  him  ;  when 
the  man  came  again  demanding  more  slaves.  "  He  brought  us  this 
time,"  said  the  native,  "  such  beautiful  things,  that  you  would  have 
sold  your  mother."  They  had  no  men  or  women  to  sell,  and,  remarked 
the  native,  "  to  sell  your  children  is  an  ugly  thing."  They  refused  to 
do  this,  whereupon  the  trader  said,  "  You  want  cattle  ?  *'  "  We  do," 
was  the  response  ;  and  "  here  (said  Mr.  Oswell)  is  the  devilry  of 
slavery."  The  slave-dealers  said,  "  You  help  us  to  attack  that  tribe, 
and,  as  you  want  cattle,  you  can  have  the  cattle  and  we  will  take  the 
men."  The  bargain  was  struck,  and  the  scheme  successfully  carried 
out. 

Passing  now  into  the  Hall,  he  next  proceeded  to  explain  the 
habits  and  characteristics  of  the  many  trophies  of  his  bravery  and 
skill  which  were  there  exhibited.  Here  were  the  horns  of  almost 
every  known  kind  of  rhinoceros,  buffalo,  elephant,  antelope,  pallah, 
bok,  koodoo,  goat,  &c.,  the  whole  of  which  had  fallen  under 
his  deadly  rifle.  Among  the  rhinoceros  horns  was  one  curving 
downwards  instead  of  upwards.  These  were  very  rare  ;  he  only  met 
with  five  in  the  course  of  his  travels. 

Forming  part  of  the  same  collection  were  a  number  of  African 
weapons  and  other  implements,  amongst  which  was  a  novel  pocket 
handkerchief.  This  was  nothing  more  nor  less  than  a  piece  of  metal, 
about  the  size  of  a  dessert  knife-blade,  with  which  the  Kaffirs  scoop 
the  snuff  from  their  noses  after  having  taken  it 

The  next  point  of  interest  was  the  sitting  room,  where  some 
twelve  or  fifteen  sketches  were  hung,  illustrating  some  of  the  principal 
scenes  and  incidents  met  with  by  Mr.  Oswell  during  his  travels.  They 
were  done  in  crayon,  by  Wolf,  from  Mr.  Oswell's  own  sketches. 
These  were  viewed  with  more  than  ordinary  interest,  as  several  of 
them  showed  that  he  had  experienced  some  really  remarkable  escapes 
of  his  life. 

The  first  was  a  flat  open  piece  of  country,  and  he  said  that  such 
was  the  characteristic  feature  of  Africa  for  the  first  800  miles  j  when 
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the  traveller  came  upon  a  mountainous  piece,  covered  with  dense 
forests  ;  and  in  like  manner  every  district  had  its  distinctive  feature. 
Africa  was  not  a  barren  country  :  it  was  most  luxuriant  in  vegetation, 
and  was  teeming  with  animal  life  ;  but  the  peculiarity  of  the  country 
was  that  there  were  extraordinary  lines  of  demarcation.  On  the 
opposite  sides  of  a  narrow  strip  of  sand,  only  20  or  30  yards  in  width, 
the  vegetation  woidd  be  found  entirely  different ;  so  materially 
changed  that  the  Kaffirs,  who  ^^ere  excellent  botanists  and  had  an 
extensive  knowledge  of  the  use  of  plants,  knew  nothing  of  the  pro- 
ductions which  were  found  in  passing  from  one  district  to  another. 

The  vegetable   and  animal   life   in   these  districts  were  illus- 
trated by  the  series  of  drawings  alluded   to.     Pointing  to  a  man 
and  horse  lifted  from  the  ground,  the  rider  flying  through  the  air  and 
the  horse  poised  on  the  horn  of  a  rhinoceros,  one  of  the  company 
asked  if  such  an  incident  had  actually  occurred  ?   "  Yes,"  was  the 
reply,  "  I  saw  it"    "  And  who  was  the  unfortunate  man  ?"    "  Oh, 
that  was   my    horse,  the    best    in    the    world :  I    wouldn't   have 
taken  a   thousand    guineas    for   him     the     moment     before    that 
happened;   but  I  avenged  his  death,    and  the  horn  of  the  brute 
that  killed  him  you  have  seen  in  the  hall."    Being  asked  if  the  rider 
was  hurt,  he  quietly   replied,  "  I  was  stunned  for  the    moment" 
There  were  two  sketches  of  his  being  attacked  by  lions  ;  one  in  which 
the  animal  had  sprung  upon  the  back  of  his  horse.     He  had  seen  a  cub 
running  in  the  grass.  It  was  only  about  the  size  of  a  puppy,  and,  giving 
chase  to  it,  he  heard  the  unmistakeable  growl  of  the  lioness,  and  rose 
in  his  stirrups  to  catch  a  sight  of  her,  intending  to  dismount  to  shoot 
her,  for  it  was  waste  of  ammunition  to  shoot  on  horseback.     He  saw 
her  charging  after  him,  and  clapped  spurs  to  his  horse  to  get  away 
"when,"  said  Mr  Oswell, "  I  heard  her  paws  go  pat,  pat,  pat,  upon  the 
ground  behind  me,  and  at.  the  third  bound  she  was  on  the  horse's 
haunches.     Fortunately  for  me,  she  did  not  get  forward  enough  to 
reach  the  saddle ;  but  with  her  fore-claws  fix^d  in  the  hind-quarters 
of  the  horse,  her  chin  pressed  firmly  upon  his  back,  and  her  hind-claws 
fixed  in  the  thigh,  she  was  carried  along  by  the  horse.     Passing  under 
a  tree,  one  of  the  boughs  caught  me  acros^  the  chest  and  rolled  me 
and  the  lioness  off  together ;  when,  snapping  up  my  hat,  she  bounded 
off  with  it"    "  Then  you  escaped  unhurt  ?  "  asked  one  of  the  company. 
^^Not  quite;"  and,  pointing  to  a  scalp-wound,  he  showed  where 
the  bough   of  the    tree  stripped   his    scalp    down    over   his  ear. 


That  was  the  only  instance,  he  said,  of  a  lion  altacldng  him  in 
the  day-time  ;  adding  that  his  experience  of  them  convinced  him  that 
they  were  perfect  cowards.  In  reply  to  a  question  as  to  whether  they 
gave  tongue  when  hunting,  he  remarked  that  the  lion  only  gave 
utterance  to  two  cries.  They  were  a  low  soughing  sound,  one  when 
he  was  in  quesi  of  food  and  the  other  when  he  was  reluming  to  his 
lair  satisfied  ;  they  were  similar,  but  easily  distinguished  on  ac- 
quaintanceship with  him. 

In  the  corner  stood  the  gun  which  served  him  in  such  good  sie-id 
on  many  a  critical  occasion— a  fine  double-barrelled  rifle,  which  Sir 
Samuel  Baker  borrowed  of  Mr.  Oswell  during  one  of  his  recent 
campaigns. 

After  partakii^  of  refreshments  the  party  left  Hill-side  for  Glen. 
Andred,  the  picturesque  residence  of  Mr.  E.  W.  Cooke,  R.A.,  touching 
on  their  way  the  church  at  Groombridge,  a  small  structure,  built  by 
Tiiomas  Parker,  the  father  of  the  gentleman  who  built  Groombridge 
ce.  In  the  churchyard  is  an  ancient  tree,  which  tradition  says  was 
ited  by  a  despairing  lover  of  Cecily  Nevill,  Duchess  of  York, 
irwardB  mother  of  Richard  III.  In  the  church  is  a  peculiar  coin- 
:nce.  Painted  on  the  coloured  glass  are  the  aims  of  the  Duke  of 
eans  already  referred  to,  upon  whom  the  Battle  of  Agincoun 
ught  such  disaster  i  and  on  one  of  the  memorial  slabs  let  into  the  wall 
ecorded  the  demise  of  the  wife  of  Rear-Admiral  Eardly-Wilmot, 
present  commander  of  the  iron-clad  AgincourL 
Mr.  Cooke  was  sketching  in  the  Isle  of  Wight ;  and  as  Miss 
oke  was  dangerously  ill  the  party  were  unable  to  thoroughly  inspect 
!  wealth  and  beauty  which  is  treasured  up  in  the  house.  The  lower 
iras,  however,  were  thrown  open  for  their  inspection,  and  all  gladly 
tiled  themselves  of  the  privilege  of  looking  over  Mr.  Cooke's 
;eptionaUy  choice  and  varied  museum  of  articles  of  vertu,  curiosi- 
5  of  all  kinds,  and  his  splendid  collection  of  paintings  in  oil  and 
ter-colours.  Time  would  permit  of  only  a  hasty  stroll  through  the 
)unds,  but  it  was  sufficient  to  give  some  idea  of  their  remarkable 
luty  and  picturesqueness.  They  owe  this  to  ihc  masses  of  Tunbridge 
ells  sandstone,  beautiful  in  themselves,  but  rendered  far  more 
autiful  by  the  artistic  manner  in  which  they  had  been  surrounded 
fems  and  other  plants. 

Driving  back  to  the  station,  the  party  devoted  the  remaining  time 
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to  inspecting  the  collection  of  West  African  weapons  and  instruments 
belonging  to  the  Rev.  Benjamin  Whitelock,  whose  residence  overlooks 
the  line.  Most  of  these  were  brought  from  Ashantee  by  Mr.  White- 
lodrs  son-in-law.  Captain  Malin,  who  is  secretary  to  the  Governor  of 
Sierra  Leone  ;  and  sketches  of  which  have  appeared  in  the  illustrated 
journals.  At  half-past  four  o'clock  the  party  re-entered  the  train  at 
Groombridge. 

The  return  journey  was  broken  at  Lewes^  where  the  party  alighted 
andadjoumed  to  the  Star  Hotel  fordinner.  The  after-dinner  proceedings 
were  of  a  complimentary  character,  the  manner  in  which  the  Society 
had  been  received  by  the  Rev.  Mr.  Saint^  Mr.  O swell,  and  the  Rev.  Mr. 
Wliitdock  being  specially  noticed  in  the  speeches, — a  vote  of  thanks 
being  awarded  them,  as  well  as  to  Mr.  Haselwood,  the  President,  and 
to  Messrs.  Wonfor  and  Onions,  the  Honorary  Secretaries,  by  whom 
the  arrangements  had  been  made  and  so  ably  carried  out  The  journey 
was  resumed  at  ten  minutes  to  nine  o'clock,  and  Brighton  reached  at 
a  quarter-past  nine,  everyone  highly  delighted  with  the  very  pleasant 
day  which  they  had  spent 


July    9TH. 

ORDINARY   MEETING.— MR.    PANKHURST   ON    THE 
GEOLOGY    OF    DERBYSHIRE. 

"  When  we  looked  on  a  Geological  map  and  marked  the  many 
different  tints  which  denoted  the  varied  rocks  of  which  our  island  was 
composed,  we  could  the  more  readily  understand  the  expression, 
"  England  is  the  paradise  of  the  geologist"  In  no  tract  of  ground  of 
equal  size  on  the  globe  was  there  presented  such  an  epitome  of  the  long 
life-history  of  the  world  as  the  fundamental  rocks  of  our  own  island 
presented  to  us.  Almost  every  tablet  of  the  great  stony  record  found 
bere  to  z  greater  or  less  degree  its  representative.  To  be  familiar  with 
tbe  names  and  character  of  all  the  multitudinous  fossils  which  the 
strata  disclosed,  was  possible  only  to  a  few ;  but  it  was  given  to  all  to 
Uke  an  intelligent  interest  in  the  rocks  themselves  ;  to  learn  something 
of  the  substances  which  composed  them,  of  the  mianner  in  which  they 
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were  formed,  their  relation  to  the  scenery-  to  which  they  lent  a  character, 
and  their  influence  on  the  plants  which  coverrd  them.  It  was  in  this 
respect  that  he  appeared  before  them  as  a  geologist,  "  to  this  extent,  no 
more."  And  yet  from  such  study,  by  no  means  profound  or  difEcult,  so 
large  an  amount  of  pleasure  was  to  be  derived  that  he  was  induced  to 
lay  before  them  the  manner  in  which  it  contributed  to  make  a  fort- 
night's holiday  at  Easter  as  instructive  as  it  was  delightful 

Standing  on  some  dominant  point  and  noting  the  ridges  of  hills 

ending  in  a  steep  escarpment,  and  the  multitudinous  windings  of  the 

valleysat  their  base,the  mind  naturally  inquired  what  forces  had  worked 

to  sculpture  the  earth  into  this  variety  of  form.     The  actioa  of  water 

immediately  suggested  itself.     The  streams  trickled  along  the  valleys, 

but  the  cause,  if  they  were  the  cause,  was  out  of  all  proportion  to  the 

effect     But  the  streams  of  to-day  were  but  the  ghosts  of  their  former 

selves,  and  the  hills  but  the  degenerate  successors  of  the  primeval 

mountains.    To  solve  the  problem  we  must  look  to  the  action  of  laiger 

and  more  impetuous  rivers    than    our    island    afforded.     He    had 

represented  on  a  diagram  the  lesson  which  Professor  Ramsay  said  he 

leamt  from  studying  the  Moselle  A  stream  commenced  its  course  on  a 

high  table-land ;  aladU-land higher  than  iheprestnt  summils  oj  Derby- 

e kllis.  In  processoftimeitdug  foritselfatrench.  The  natural  slope 

he  land  would  initiate  the  direction  in  which  its  waters  acted  with 

itest  effecL     Gradually,  a  high  bank  would  be  formed  on  the  side 

vhich  the  land  sloped.      In  its  rebound  it  would  wash  with  force 

in  process  of  long  cenmries  the  banks  would  eventually  become 

steep  escarpments  of  the  hills.     The  course  of  the  Seine,  near 

en,  was  a  splendid  example  of  such  action.     But  the  manner  in 

;h  a  table  land  could  be  cut  up  into  ridges  by  the  action  of  streams 

illustrated  in  the  most  remarkable  manner  he  had  ever  seen  by  a 

let  which  fell  into  the  sea  near  Redcar,  on  the^oast  of  Yorkshire. 

re,  in  miniature, was  a  table-land  being  cut  up  as  it  were  before  the 

I  into  the  very  forms  of  hill-sides,  escarpments,  and  valleys,  which 

I  grander  scale  he  had  been  lately  admiring  in  Derbyshire. 

This  was  not  what  gave  to  the  scenery  of  Derbyshire  its  peculiar 
actcristic.  That  which  most  struck  the  tourist,  was  the  strange 
istic  forms  in  which  the  rocks  were  worn.  On  the  summits  the 
y  crests  of  the  hills  were  weathered  into  castellated  turrets,  honey- 
bed  as  if  they  were  made  of  sugar  or  salt,  instead  of  hard  stone. 
Jie  slopes  of  the  hills  they  were  sculptured  into  strange  and  fan- 
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usdc  foimsj  tapering  spire  and  minaiety  huge  towers,  bastions,  and 
buttresses  of  rock  that  imitated  as  it  were  the  ideas  of  the  mediaeval 
architect    It  was  the  same  more  or  less  in  all  hilly  limestone  districts. 

Chemistry  afforded  us  the  clue  to  this.  On  a  small  scale  he  could 
imitate  Nature  with  this  bottle  and  test  tubes.  The  rain  filing  through 
the  atmosphere  absorbed  the  carbonic  acidgas  which  was  always  present 
there;  The  water,  thus  become  acid  by  the  presence  of  this  gas  in  it, 
exerted  a  much  greater  solvent  power  on  the  rocks.  Their  softer  parts 
yielded  to  it  the  more  easily,  the  harder  ones  remained,  constituting 
the  varied  forms  of  which  he  had  spoken.  The  experiment  would  also 
illustrate  the  deposition  of  lime  by  the  dropping  wells  which  were 
among  the  curiosities  of  Matlock.  As  the  carbonic  acid  evaporated, 
the  stony  matter  which  the  water  held  in  solution  by  virtue  of  the 
presence  of  the  gas  in  it  was  precipitated.  Thus  the  tufa  was  formed 
also,  which  constituted  large  beds  in  the  neighbourhood  of  these 
streams  of  acidified  water.  Of  such  masses  of  water-deposited  rock 
Rome  itself  was  built  But  the  action  of  carbonic  acid  was  one  of  the 
most  potent  forces  at  work  in  disintegrating  the  surface  of  the  land. 
Filter,  for  instance,  die  mud  from  the  waters  of  the  Thames,  and  the 
limpid  dear  liquid  that  remained  still  held  in  solution  a  large  quantity 
of  matter  dissolved  in  it.  In  this  way  that  river  carried  down  to  the 
sea,  according  to  Ramsay,  3oo/x)o  tons  of  carbonate  of  lime  every 
year.  Thirty  million  tons  were  thus  diss<^ved  out  of  the  valley  of  the 
Thames  every  century  by  the  chemical  action  of  the  stream. 

A  section  of  the  High  Tor  at  Matlock  afforded  a  good  example  of 
the  character  of  the  mountain  limestone  in  the  neighbourhood.  That 
the  mountain  limestone  was  of  marine  origin  all  were  aware.  The 
presence  of  corals,  spirifers,  terebratulx,  were  abundant  proof  of  this. 
But  there  were  some  peculiarities  which  were  interesting.  He  had 
imagined  that  chert  flints,  for  instance,  were  peculiar  to  the  chalk.  But, 
on  the  smnrnit  of  the  High  Tor,  was  the  familar  face  of  the  black 
flint  nodules  and  the  white  chert.  The  silicious  matter  existed 
in  the  ocean  beds  of  those  primeval  times  as  in  the  latter  ones  of 
our  chalk.  Before  them  on  the  table  were  some  specimens  of 
what  the  miners  termed  toad-stone.  Its  murky  dismal  colours, 
interspersed  with  spots,  had  doubtless  acquired  for  it  such  a 
name,  and  yet  it  was  the  most  interesting  of  this  series  of  rocks. 
The  curved  lines  of  the  strata  in  the  High  Tor  told  their  tale  of  the 
CDoimous  forces  which  upheaved  and  bent  nearly  doable  these  vast 
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•  of  rock.  Not  the  less  had  the  toad-stone  a  history  of  its  own, 
{  witness  to  the  intensity  of  the  inteisial  forces  of  the  eanh.  It 
e  lava  of  an  ancient  volcano.     Companngitwithabitofmodern 

porous  mass,  blown  op  into  this  form  by  the  escaping  steam  and 
it  would  be  seen  that  in  the  toad-stone  the  holes  were  filled  with 
>nate  of  lime.  The  molten  mass  was  evidendy  poured  out  from 
cano  on  to  dry  land  ;  thus  it  became  a  porous  lava,  for  steam 
.scs  could  easily  escape  from  it.  Again  the  surface  of  the  eanh 
he  waters  ot  the  limy  oceans  covered  it,  and  deposited  in  its 
ices  the  white  masses  which  gave  it  its  singular  spotted  appear- 

Such  was  the  history  of  a  piece  of  toad-stone. 
tie  presence  of  the  metals  and  their  ores  in  veins  through  the  rocks 
ill  one  of  the  most  interesting  and  the  profoundest  subjects  of 
y.  In  how  far  beat,  magnetism,  electricity,  Sec,  were  concerned 
iucing  ores,  or  in  giving  a  direction  to  them,  was  still  proble- 
1.  But  what  particularly  struck  him  with  regard  to  the  meialli- 
veins  of  Derbyshire  was  that  they  were  all  perpendicular  to  the 
\  and  obviously  deposited  in  chinks  of  the  rocks  from  a  liquid 
n  containing  them.  They,  as  much  as  the  carbonate  of  lime, 
tie  results  of  infiltration.  Take  a  mass  of  sulphate  of  barytes, 
thus  filled  up  a  crack,  and  in  the  centre  of  the  barytes  were  the 
ng  crystals  of  sulphide  of  lead.  The  rocks  and  metals  of 
shire,  which  built  up  its  limestone  hills,  were  beautiAil  indeed, 
t  the  less  were  they  a  subject  of  wonder,  when  they  linked  those 
lasses  in  their  ideas  with  the  singular  delicacy  of  the  steins  of 
ncrinites  which  formed  thein,  waving  thehr  feathery  arms  in 
;ss  myriads  on  the  floor  of  the  primeval  ocean,  and  building  with 
miains  the  most  romantic,  the  most  lovely,  of  all  our  English  hills. 
:n  this  Mountain  Limestone  and  the  coal-bearing  strata,  lay  a 
rries  of  sandstone  rocks,  in  some  places  i,ooo  feet  thick.  This 
ish  sandstone  capped  the  hills  in  the  neighbourhood  of  Madock, 
retched  away  in  enormous  masses  towards  the  hilly  district  of 
eak.  These,  limestone  and  sandstone  bills  were  inferior 
Carboniferous  strata,  but  all  up  through  them  Nature  was,  as  il 
rying  her  'prentice  hand  at  producing  the  wealth  of  vegetation 
followed.  That  limestone  had  in  it  masses  of  our  black  diamonds, 
sly  mixed  with  the  glittering  crystals  of  calcite. 
tie  ripple  marks  on  millstone  grit  told  a  tale  of  a  shallow  sea 
ternately  dried  by  the  sun  and  washed  by  muddy  waters.     The 
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leaves  and  fronds  which  were  plentifully  interspersed  in  its  layers,  spoke 
of  overhanging  banks  covered  with  the  plants  which  found  at  last  a 
resting  place  in  its  quiet  waters.    A  vast  inland  sea  perchance  it  was, 
the  uplifted  bed  of  which  now  stretched  in  almost  unbroken  line  from 
Derbyshire  to  Northumberland.     That  ancient  sea-bed,  now  lifted  high 
into  tors,  fells,  peaks,  and  moors,  formed  the  "  back-bone  "  of  England  ; 
the  great  central  water-shed  from  which  flowed  the  streams  on  each 
side  of  it,  either  into  the  Irish  Sea  or  German  Ocean.     Looking  into 
the  substance  of  the  millstone  grit,  its  small  smooth  fragments  of  rolled 
quartz,  its  glittering  spangles  of  mica,  with  the  felspar  between  all, 
told  of  vast  mountains  of  granite,  which  must  have  been  broken  up  in 
order  to  form  it     Were  the  Cheviots  once  60,000  feet  high,  as  Ramsay 
told  us  the  Scotch  mountains  were  ?  or  had  the  Cumberland  hills  lost 
some  five  miles  in  perpendicular  height,  as  the  Mendips  had  ?     He 
would  not  pretend  to  say ;  but,  gazing  at  these  enormous  masses  of 
sandstone,  which  must  have  been  brought  as  sediment  by  in-pouring 
rivers  and  deposited  along  the  bottom  of  some  g^eat  sea,  the  mind  was 
oppressed  with  a  sense  either  of  the  vast  forces  which  must  have  been 
once  at  work,  or  of  the  long  eternities  through  which  smaller  ones 
must  have  persisted.     Here  imagination  might  find  ample  scope  for 
its  powers,  and  a  "  use  "  also  which  should  be,  in  the  best  sense  of  the 
word,  "scientific." 

The  President  (Mr.  Haselwood),  in  proposing  a  vote  of  thanks, 
said  that  personally  he  had  felt  deeply  interested  in  the  lecture,  for  in 
his  youth  he  went  over  all  the  district  on  foot,  seeing  the  wonderful 
rock,  valleys,  and  everything,  but  he  had  not  the  scientific  knowledge 
to  appreciate  it. 

Mr.  WONFOR  said  that  Derbyshire  was  the  first  ground  on  which 
he  studied  the  subject  of  geology  ;  and  on  first  looking  at  the  place  he 
was  under  the  impression  that  he  was  looking  at  castles,  towers,  and 
niins.  On  arriving  he  went  out  at  night,  and  on  going  indoors  ex- 
pressed his  intention  of  going  to  look  at  an  old  ruined  abbey  ;  but  in 
the  morning  he  found  that  what  he  had  supposed  to  be  ruins  was  castel- 
lated rock.  As  regarded  the  formation  of  tufa,  which  was  still  going  on, 
it  was  much  more  rapid  than  people  generally  thought ;  and  some  of 
the  arguments  in  favour  of  the  great  antiquity  of  certain  cave  de- 
posits, left  out  of  consideration  the  fact  that  drainage  and  cultivation 
had  diverted  the  water  bearing  the  stalactitic  deposit ;  hence  in  those 
places  the  comparative  modem  slowness  of  deposit.    The  mountain 
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limeitotie  of  Derbyshire,  the  chalk  downs  of  Sussex,  and  the  bed  of 
the  Atlantic  Ocean  all  represented  the  same  kind  of  organic  formation, 
while  the  clefts  in  chalk  corresponded  with  the  caves  of  the  mountain 
limestone. 

Mr,  Howell  thought  the  so-called  flint  in  one  of  the  specimens 
produced  was  more  like  the  chert  which  they  met  with  in  Sussex. 
Though  not  in  his  opinion  flint,  it  helped  to  bear  out  the  analogy  traced 
by  Mr,  Wonfor. 

The  paper  was  illustrated  by  maps,  drawings,  photographs,  and 
specimens,  and  by  chemical  experiments,  showing  the  action  of  car- 
bonic gas  on  lime,  &c. 


July  23RD. 
MICROSCOPICAL  MEETING.— MR.  T.  W.  WONFOR  ON 
THE  HAIRS  OF  CATERPILLARS. 
If  either  works  on  the  microscope  or  on  entymology  were  consulted, 
little,  if  any,  information  could  be  obtained  on  the  hairs  of  cater- 
.rs  or  larviE,  either  as  regarded  their  structure  or  the  variety  and 
Ity  of  their  forms  ;  but  here  and  there  a  few  words  might  be  found 
1  the  urticating  or  stinging  properties  of  the  hairs  of  some  cater- 

This  urticating  property  was  noticed  in  very  early  days,  for 
irding  to  Pliny,*  the  Cornelian  law,  Dt  Sicariis,  was  extended  to 
e  persons  who  administered  the  hairs  of  the  fir  moth,  Cii. 
•ocatnpa,  and  which  were  supposed  to  be  a  very  deleterious  poison. 
n  when  applied  externally  they  occasioned  a  very  intense  degree 
lain,  itching,  fever,  and  restlessness. 

Occasionally  allusion  was  made  to  other  members  of  the  same 
ily,  as  possessing  similar  disagreeable  effects,  vii.,  Cn.  pinivora, 
e  pine  moth,  and  Cn.  procasionea,  the  processionary  moth,  the 

named  so  called  on  account  of  the  habits  of  the  larvfc,  when 
'ing  in  the  evening  in  search  of  their  food.     One  caterpillar  led 

■  Hii^  K>t.,  I.,  uKviii.,  o«p.  9, 
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the  way,  followed  for  some  two  feet  by  single  caterpillars  in  Indian 
file,  then  came  ranks  in  twos,  succeeded,  at  about  the  same  distance, 
by  threes,  fours,  fives,  &c.,  until  the  main  body  advanced  twenty 
abreast,  in  so  orderly  and  compact  a  manner  that  no  human  army 
could  move  with  greater  regularity  or  be  more  obedient  to  the  word  of 
command.  As  soon  as  the  leading  caterpillar  stopped,  the  whole 
anny  halted  ;  when  he  advanced,  they  advanced,  until  a  fresh  pastur- 
age had  been  found,  then  they  all  dispersed,  until  some  signal  called 
them  all  together  again. 

Woe  betide  the  luckless  individual  who  approached  them  while 
on  the  march,  or  incautiously  handled  them,  for  the  tufts  of  short 
hairs,  with  which  they  were  covered,  possessed  the  power  of  producing 
an  inflammatory  irritation,  worse  even  than  the  sting  of  a  nettle.  It 
is  reported  that  in  some  cases,  where  persons  have  been  stung 
severely,  serious  and  sometimes  fatal  illnesses  have  resulted 

Not  only  vdien  living,  but  even  when  dead,  the  hairs  of  this  cater- 
pillar possessed  the  same  urticating  properties.  Thus  Reamur,  who 
had  written  a  monograph  on  this  moth,  stated  that  he  suffered,  after 
handling  the  dead  caterpillar,  for  days  with  an  itching,  in  consequence 
of  some  of  the  short  stiff  hairs  sticking  in  his  skin,  and  being,  at  first, 
ignorant  of  the  cause,  and  rubbing  his  eyes  with  his  hands  he  brought 
on  such  a  swelling  of  the  eyelids  that  he  could  scarcely  open  them. 
Bonnet,  too,  who  lifted  some  of  these  caterpillars  from  water  in  which 
they  had  been  drowned,  felt  a  numbness  of  the  fingers,  followed  by  an 
itching  and  burning  sensation. 

Fortunately  or  unfortunately,  he  had  not  come  across  this  cater- 
pillar, which  abounded  in  France,  and  in  1 865  was  the  cause  of  so 
much  annoyance  to  promenaders  in  the  neigbourhood  of  Paris  that 
parts  of  the  Bois  de  Boulogne  were  closed  to  prevent  discomfort  to 
those  who  incautiously  approached  the  trees,  where  the  larvas  were,  so 
that  he  only  knew  the  hairs  from  published  drawings  of  them. 

We  had  in  this  country  several  caterpillars,  whose  hairs  produced 
the  same  or  similar  effects  with  some  people,  and  as  these  hairs 
presented,  microscopically,  diversity  of  form  he  would  specially  direct 
attention  to  them.  Among  the  most  notable  were  L,  qmrcifoliay  the 
lappet ;  0,  Potaioria,  the  drinker ;  B,  neusiria^  the  lackey  ;  B,  giur- 
cus^  oak  eggar  ;  E,  lanesiris,  small  eggar  ;  O,  pudibunda,  hop  dog  ; 
0*  anHqua^  vapourer ;  L,  dispary  the  gipsy  ;  Z.  saliciSy  the  satin ; 
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L.  auriflna  and  L.  chrysorrhaa,  gold  and  brown  tails  j  together  with 
C.  caja,  and  C.  villUa,  the  garden  and  the  cream  spot  tiger.  All 
these  with  some  persons  produced,  when  handled,  either  in  the  living 
or  ^ead  state,  itching,  inflammation,  and  swelling  of  the  parts  affected 
for  days. 

There  was  one  very  extraordinary  fact  connected  with  these  hairs, 
vit,  that  while  some  were  affected  even  if  only  the  fingers  touched  the 
hairs,  others  could  handle  some  with  impunity,  and  could  not  come 
near  others  without  experiencing  discomforL  He  had  known  cases 
where  even  the  most  careful  handling  of  the  brown  tail  had  caused 
pain,  and  the  person  so  affected,  incautiously  like  Ream ur, rubbing  the 
face,  could  scarcely  see  out  of  his  eyes  for  days  after.  When  the 
hairs  of  this  caterpillar  were  examined  under  the  microscope  the 
wonder  ceased,  as  it  would  be  seen  they  were  admirably  adapted  to 
penetrate,  whichever  end  touched  the  skin,  while  the  jagged  portion, 
bed  Uke  aji  arrow,  remained  Rrmly  Axed  in  the  wound. 

"he  typical  form  of  hair  among  caterpillars  was  cylindrical  and 
ninating  in  a  sharp  point ;  the  hair  itself  being  compiosed  of  (he 
le  chiionous  substance  as  the  skin  of  the  anjmal,  generally  hollow 
1  lined  with  a  substance,  which  seemed  to  resemble  cutis.  Many, 
ot  all,  hair^,  in  the  living  state,  contained  fluid  matter,  possibly  of 
same  nature  as  the  circulatory  fluid  of  the  animal.  Instead  of 
inging  from  a  bulb,  as  in  mammals,  the  base  of  the  hair  was 
srted  in  a  socket,  a  ring-shaped  projection,  from  which  the  hair 
ily  parted  company.  Examples  of  simple  hairs  of  this  character 
[ht  be  obtained  from  the  larva;  of  the  oak  eggar  and  lappet,  both  of 
ch  irritated  some  persons.  The  larvs  in  each  case  utiliied  their 
rs  in  forming  their  cocoons,  as  was  often  painfully  evident  to  some, 
:n  handling  them.  A  member  of  his  family  could  not  touch  a 
oon  of  the  oak  eggar,  however  old  it  might  be,  without  annoyance, 
le  he  could  handle  them  with  impunity. 

In  the  case  of  the  garden  tiger,  hop  dog,  and  some  others,  the 
rs  are  deeply  spinous  from  point  to  base.  In  the  satin,  sycamore 
jock,  and  some  others,  the  spines  were  thickly  siudded  along  ibe 
lie  hair.  In  the  case  of  the  gipsy,  the  drinker,  and  the  lackey,  all  of 
ch,  and  especially  the  last  named,  punished  some  very  severely, 
hairs  were  very  fine  and  beset  throughout  their  length  by  ver)' 
lute  spines.     In  the  brown  tail,  among  longer  spinous  hairs,  were 
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immense  numbers  of  very  minute  ones  jointed  throughout  their  length, 
and  readily  separating  into  barbs  sharply  pointed  at  one  end  and 
trifid  at  the  other.  These  hairs  parted  from  the  caterpillar  so  readily 
that  persons  looking  at  them,  while  they  were  feeding,  had  felt  annoy- 
ance, as  though  the  mere  movement  of  the  caterpillar  separated  the 
hairs,  which,  like  those  of  the  processionary  moth,  were  wafted  by  the 
wind.  Some  very  peculiar  hairs  were  found  on  the  vapourer,  knobbed 
and  plumed  at  the  end  ;  a  similar,  but  more  extensive,  knob  was  seen 
on  the  hairs  of  a  South  American  cateipillan  The  hairs  on  the 
tortoiseshell  and  other  Vanessidae  were  very  stout  and  jointed,  while 
those  from  the  white-plume  moth  caterpillar  were  imbricated  and  had 
somewhat  the  appearance  of  wool.  Sufficient  had  been  said  to  show 
there  was  such  variety  and  beauty  among  caterpillar  hairs  as  to 
recommend  them  to  the  notice  of  microscopists,  who  had  simply 
studied,  as  far  as  he  could  gather,  those  from  the  larvae  of  Dermestes 
and  the  pencil  tail,  which  were  well  known  as  test  objects  of  great  beauty. 

A  question  might  arise — Whence  the  urticating  power  ?  In  the 
hair  alone,  or  some  irritating  substance  within  the  hair  ?  He  inclined 
to  the  former,  because  hairs  from  cast  skins  kept  for  years,  and  from 
cocoons  two  or  three  years  old,  were  equally  urticating  with  those 
from  a  living  caterpillar,  as  were  also  the  hairs  mingled  with  the  webs 
spun  by  some  of  the  sociable  larvae.  He  looked  upon  it  as  a  merely 
mechanical  action,  similar  to  that  produced  by  the  hairs  of  the 
prickly  pear,  those  from  the  interior  of  the  fruit  of  the  wild  rose  or 
Cowage,  Dolichos  urens^  all  of  which  were  equally  productive  of 
inritation,  inflammation,  and  feverishness. 

To  make  out  their  structure  caterpillar  hairs  should  be  mounted 
dry,  in  fluid  and  in  balsam.  Anyone  turning  his  attention  to  them  iand 
not  minding  the  risk  of  an  occasional  annoyance  would  be  well  re- 
warded for  his  pains,  and  possibly  wonder  why  more  attention  had  not 
been  paid  by  microscopists  to  so  interesting  and  instructive  a  class  of 
objects.  He  could  only  account  for  the  apparent  neglect  on  the  ground 
that  few  entomologists  worked  with  the  microscope,  and  that  micro- 
scopists generally  had  thought  the  hairs  of  all  caterpillars  alike, 
whereas,  as  with  the  scales  of  the  lepidoptera,  so  with  the  hairs  of  their 
Urvae,  there  was  great  variety  of  form  and  markings. 

Finding  so  little  said  about  them,  and  having,  moreover,  worked 
at  them  lor  some  years,  he  considered  the  subject  of  sufficient  interest 
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to  bring  before  the  Society,  with  the  hope  that  some  members  might 
be  induced  to  carry  it  further  than  he  had  done  at  present,  and  to  show 
to  lepidopterists  that  there  was  much  in  the  economy  and  physiology 
of  their  branch  of  study  worthy  of  being  critically  examined. 

Mr.  Won  FOR  rendered  the  subject  more  attractive  by  availing 
himself  of  chalk  and  a  black  board  in  order  the  better  to  illustrate 
many  of  his  remarks. 

In  the  discussion  that  ensued,-  the  President  (Mr.  Haselwood) 
asked,  if  the  irritation  caused  by  the  hairs  were  merely  mechanical, 
how  it  was  that  all  persons  were  not  equally  affected  by  it  ?  He 
suggested  that  the  irritation  could  hardly  be  caused  by  mechanical 
action,  but  was  rather  the  result  of  a  poison  communicated  in  a  fluid 
state. 

Mr.  WoNFOR,  in  support  of  his  theory,  that  the  pain  was  caused 
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by  the  sharp  point  of  the  hair,  repeated  what  he  had  stated  with  regard 
to  the  dried  hairs  found  in  old  cocoons  still  retaining  their  urticating 
properties. 

A  suggestion  having  been  made  in  support  of  the  President's 
view,  to  the  effect  that  the  dried  fluid  in  the  hairs  of  old  cocoons  might 
become  liquified  by  the  blood  or  even  perspiration,  Mr.  Wonfor  said 
the  sting-nettle,  the  irritation  caused  by  which  was  known  to  be  a  fluid, 
did  not  affect  all  alike ;  and  he  remembered  also  that  he  had  ex- 
perienced similar  pajns  from  the  points  of  sponges,  which  had  been 
boiled  in  acids  and  so  thoroughly  well-washed  that  it  was  almost 
impossible  for  any  fluid  to  remain  in  them. 

Regarding  the  destructiveness  of  caterpillars,  Mr.  C.  F.  Dennet 
alluded  to  the  ravages  which  were  made  by  one  species  among  the 
cotton  crops  in  the  Southern  States  of  America.  He  thought  that  Mr. 
Wonfor  deserved  great  credit  for  the  attention  which  he  had  given  to  a 
matter  so  interesting  and  important,  though  regarded  as  being  other- 
wise by  many  people.     In  reply  to  this  gentleman, 

Mr.  Wonfor  subsequently  explained  that  caterpillars  changed 
their  skin  several  times,  and  that  they  were  devoured  by  certain  birds, 
such  as  sparrows.  A  hint  that  the  irritating  properties  of  the  hairs  of 
these  animals  might  be  protective,  was  thrown  out  by  the  Chairman. 
Mr.  Wonfor  remarked  that  since,  according  to  Kirby,  small  doses  of 
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the  hairs  mi^  be  beneficial  in  the  case  of  intestinal  worms,  the  cater- 
pillars m^ht  serve  as  medicine  to  those  birds  which  ate  them.  Anyhow 
the  hairs  were  not  protective  against  some  birds,  and  other  enemies  of 
the  caterpillars— the  ichneumon  fly,  for  instance. 

As  regarded  the  mechanical  or  fluid  action  of  the  hairs,  it  was 
considered  by  Mr.  Scott  that  they  should  not  call  upon  Mr.  Wonfor  to 
name  some  irritating  fluid,  when  he  had  given  so  many  irniSLimg  potn^ 
(laughter^ 

Mr.  Wonfor  said  that  he  should  like  some  chemist  to  take  charge 
of  a  few  caterpillars  in  order  to  examine  them,  and  ascertain  whether 
or  not  there  was  an  irritating  fluid.  He  would  certainly  be  rewarded 
for  his  ^'ns  (laughter).  In  reply  to  Mr.  F.  E.  Sawyer,  Mr.  Wonfor 
explained  that  hairs  came  from  off  the  body  of  the  caterpillar  without 
being  touched. 

The  meeting  then  became  a  conversazione,  when  hairs  of  the 
caterpillars  alluded  to,  with  papers,  and  others,  were  exhibited  by  the 
President,  Messrs.  Wonfor,  R.  Glaisyer,  Puttick,  and  F.  E.  Sawyer. 


August  13TH. 

ORDINARY     MEETING.— MR.     H.     PRATT     ON 

COGGIA'S    COMET. 

After  referring  to  the  early  observation  of  comets,  whi^h  had  been 
found  even  in  the  Chinese  annals  ;  to  their  almost  infinite  number, — 
Kepler  declaring  that  the  ocean  was  not  fuller  of  fishes  than  the  oether 
of  comets  ;  and  to  the  existence,  as  demonstrated  by  mathematical 
astronomy,  of  a  connection  between  comets  and  the  various  meteor 
streams ;  attention  was  drawn  to  the  various  theories  as  to  the  office 
of  comets :  namely,  that  they  restored  to  the  planets  the  electrical 
equihbrium  which  they,  in  turn,  continually  displaced  ;  that  they  might 
deluge  a  world  with  water  or  melt  it  with  heat,  or  drive  our  earth  from 
her  orbit  or  set  a  star  on  fire. 

None  of  these  hypotheses  had  been  established,  and  even  the 
nom^clature  of  the  comet  was  very  imperfectly  settled.  There  was 
an  increased  interest  awaiting  the  visit  of  a  comet,  owing  to  the 


facilities  which  the  spectroscope  furnished  for  ascertaining  their 
physical  nature.  The  first  application  of  the  spectroscope  to  a  comet 
was  made  by  Mr.  Huggins  in  1866,  and  again  in  1867  and  1868,  but 
of  such  a  satisfactory  character  as  to  diminish  the  interest  with- 
ich  the  announcement  was  received  of  the  discovery,  on  the  17th  of 
ril,  by  a  Marseilles  observer  (M.  CoggiaJ,  of  a  comet,  the  orbit  of 
ch  was  determined  by  Mr.  Hind,  who  was  of  opinion  that  the  comci 
lid  not  have  visited  our  system  lor  many  centuries  ;  its  cur>-e  was 
ptical ;  the  period  of  revolution  of  such  length  as  to  be  uncertain  ; 
semi-axis  major  rather  more  than  430  times  the  earth's  mean  dis- 
ce  from  the  sun  ;  and  the  corresponding  length  of  revolution  nearly 
x>  years.  By  the  ajrd  June  the  comet  became  easily  visible  to  the 
,  with  a  tail  of  about  one  degree  ill  length.  On  the  1st  July  ihe 
had  increased  to  fully  1.5  degrees  ;  on  4th  July  to  3.5  degrees  ;  and 
6th  July  to  five  degrees,  in  two  streams,  divided  by  a  darkerspace  ; 
?th  July  to  seven  degrees.  Stars  were  seen  distinctly  through  the 
let,  and  on  the  7lh  a  small  star  was  easily  seen  through  its  brightest 
tion.  On  the  8th  July  the  tail  measured  ten  degrees,  and  the 
leus  scintillated  almost  like  a  siar,  arising,  perhaps,  from  unsteadt- 
s  in  our  own  atmosphere.  By  loth  July  the  tail  was  more  than  ten 
rees,  and  its  sides  were  of  equal  brightness. 

On  the  14th  July  he  observed  the  comet  from   Dr.    Prince's 

iervatory,  near  Uckfield.  Its  tail  was  then  between  2;  and  ib 
rees,  and  the  whole  comet  much  increased  in  brilliancy.  The 
Lor,  in  close  contact  with  the  nucleus,  was  only  to  be  distinguished 
n  it  by  the  superior  brilliancy  of  Che  planet-like  disc,  there  being 
iark  space  between  the  nucleus  and  the  sector.  The  ends  of  the 
:or  were  deflected  on  each  side,  and  connected  by  streaks  of  light 
1  the  tail ;  while  parallel  to  these  streaks  and  outside  of  them  were 
iT%  running  towards  the  head,  where  they  merged  into  a  luminous 
f  arc  of  light  surrounding  the  sector  at  a.  short  distance  from  it ; 
,  as  fa.r  as  could  been  seen,  unconnected  with  it.  This  are  of  light 
what  was  tenned  an  envelope — and  a  conspicuous  one.  Behind 
nucleus,  and  commencing  close  to  it,  was  a  dark  space,  in  form 
[metrical  with  the  outline  of  the  comet,  and  traceable  for  some 
ance  ;  it  was  suffused  with  a  hazy  luminosity  and  merged  into  the 
eral  undefined  light  of  the  tail.  On  the  14th  July,  when  he  saw  the 
let  for  the  last  time,  ils  tail  seemed  to  be  fully  thirty  degrees  long, 
Mr.  Hind  had  given  its  length  on  the  igih  July  as  43.5  degrees,  or 
ictual  length  of  25,000,000  miles. 
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The  spectroscopic  analysis  of  its  light  was  very  important    On 
the  14th  July,  with  the  kind  assistance  of  Dr,  Prince,  he  attached  his 
antomatic  spectroscope  to  that  gentleman's  telescope,  and  was  enabled 
to  see  the  spectrum  of  the  different  portions  of  the  comet  near  the 
nucleus,  and  to  measure  the  position  of  the  bands  observed.    The 
tail  exhibited  a  faint  continuous  spectrum  as  a  background,  with  two 
bright  lines,  or  rather  diffused  bands,  lying  across  it,  each  of  them 
fading  off  more  abruptly  on  the  red  side.      He  might  have  overlooked 
a  third  and  fainter  one,  which  had  been  seen  by  Dr.  Huggins,  but 
not  by  Mr.  Christie,  first  assistant  at  Greenwich  Observatory.     Imme- 
diately noting  the  readings  of  the  micrometer  of  his  spectroscope  for 
the  position  of  the  bands  he  had  observed,  he  waited  with  some  im- 
patience to  compare  them  with  measures  of  lines  of  some  of  the 
elements.    Several  months  previously,  he  had  entered  in  his  note- 
book measures  of  all  the  lines  visible  in  the  flame  spectrum  of  carbon, 
and  he  now  found  two  of  these  lines  coincide  with  the  brightest  parts 
of  the  two  bands  of  the  comet's  spectrum.    The  lines  were  situated, 
the  one  in  the  olive  group  half-way  between  D  and  E  ;  the  other  in 
the  green  group  between  E  and  F,  and  both  occupied  the  second  place 
in  their  respective  groups,  reckoning  from  the  red  end.     This  would 
give  a  high  probability  that  the  lines  in  the  spectrum  of  the  comet  were 
due  to  the  presence  of  carbon  in  the  state  of  vapour,  in  agreement  with 
the  announcements  of  Messrs.  Huggins,  Secchi,  and  Christie.    But  it 
was  important  to  keep  in  mind  that  greater  certainty  in  the  matter 
would  be  attainable  could  the  comet's  spectrum  of  bands  be  reduced 
to  one  of  lines.     Hitherto  no  one  had  announced  that  he  had  been 
^ble  to  do  this.    The  spectrum  of  the  coma  was  similar  to  that  of  the 
tail    The  sector  and  the  envelope  gave  spectra  of  a  different  order, 
being  continuous,  and  suggesting  the  presence  of  incandescent  solids, 
or  the  reflection  of  light  from  such. 

The  most  conspicuous  part  of  the  comet's  spectrum  was  that  of 
the  nucleus,  which  was  bright  and  continuous,  giving,  as  far  as  he 
could  observe,  no  bright  lines  or  bands.  He  saw  it  fade  off  gradually, 
but  completely,  before  reaching  the  blue  rays,  and  that  at  the  red  end 
there  was  a  sudden  diminution  of  its  brightness,  after  which  it  could 
be  traced  for  some  distance,  as  if  the  red  end  was  crossed  by  absorp- 
tion bands,  and  that  the  light  was  too  much  weakened  to  render  them 
clearly  visible  as  bands.  He  placed  the  micrometer  on  the  sudden 
beginning  of  the  partially-absorbed  rays,  and  at  once  saw  it  was  close 


to  D  on  the  less  refrangible  side,  and,  in  order  to  make  a 
double  sure,  he  passed  the  light  from  a  candle  through  the  spectroscope, 
and  saw  the  bright  sodium  lines  very  near  to  the  cross. 

Subsequent! J',  Mr.  Christie,  of  the  Greenwich  Obser^-aiory,  had 
announced  his  own  observation  of  the  partial  covering  up  of  the  red 
end  of  the  spcctmm  by  absorption  bands,  and  the  distribution  of 
similar  ones  over  other  parts  of  the  continuous  spectrum,  but  that  he 
could  not  dx  their  position.  D'Arrest  and  Muggins  had  also  seen 
,  them.  Mr.  Lockyer  remarked  that  the  blue  rays  were  absent  So 
the  testimony  of  diRerent  astronomers  resfiecling  absorption  bands  in 
the  spectrum  of  the  nucleus  amply  confinned  what  he  observed  under 
greater  difficulties. 

There  were  but  few  records  as  to  the  colour  of  the  light  of  comets. 
Lockyer  observed  that  the  nucleus  and  head  of  their  late  visitor  were 
orange-yellow.  With  different  telescopes,  he  had  noticed  that  the 
nucleus  was  a  brilliant  white,  very  slightly  tinted  with  yellow,  and  the 
coma  very  delicately  tinted  with  bluish-green.  It  appeared  to  him 
that  the  spectroscope  was  the  best  umpire  in  such  matters.  And  it 
was  well-attested  that  the  brightest  band  of  the  spectrum  of  the  coma 
was  the  green  one,  while  the  brightest  part  of  the  continuous  spectrum 
of  the  nucleus  was  between  the  yellow  and  the  green,  from  which  one 
would  infer  a  whitish  light  just  tinted  with  yellow  ;  and,  as  the  rays  on 
the  red  side  of  D  were  absorbed,  they  should  not  expect  the  light  of 
the  combined  rays  remaining  to  be  orange. 

There  yet  remained  unanswered  a  question  of  great  interest. 
Was  the  light  of  comets  their  own  light,  or  was  it  reflected  from 
another  source  f  The  first  part  was  answered  in  the  affirmative  by 
the  spectroscope,  for,  in  respect  of  the  band  spectrum,  doubtless  its 
source  must  be  in  the  comet  itself.  But  as  to  the  continuous  spectrum 
the  reply  had  yet  to  come.  The  polariscope,  in  the  hands  of  Messrs. 
Huggins,  Christie,  Ranyard,  and  others,  gave  an  unanimous  verdict 
that  a  part  of  the  comet's  light  w,is  reflected  light.  Huggins  had 
estimated  its  proportion  at  one-sixth.  But  reflected  from  what.'  in 
connection  with  this  question,  Mr.  Hind's  recent  remark  was  of  great 
value.  He  had  said  that  the  impossibility  of  seeing  the  late  comet  by 
day,  even  in  the  most  powerful  telescopes,  had  afforded  additional 
evidence  that  proximity  to  the  earth  is  not  so  important  a  condition 
for  visibility  of  a  comet  in  the  daytime  as  close  approach  to  the  sun, 
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Two  more  comets  had  been  discovered  since  that  of  Coggia,  one 
of  which  was  in  our  vicinity  at  the  time  of  the  solar  eclipse  on 
December  12th,  i^Ji,  and  the  outlines  of  which  had  been  depicted, 
£undy  but  persistently,  upon  several  photographs  of  that  ^eclipse, 
taken  at  three  different  stations  widely  separated  from  each  other.  If, 
as  there  was  every  probability,  this  was  a  large  comet  between  us  and 
the  sun — ^very  near  the  latter,  and  making  its  presence  known  by 
stopping  out  a  portion  of  the  solar  picture — then  this  was  indeed  one 
of  the  most  remarkable  discoveries  in  cometary  history. 

Mr.  Dennant,  in  moving  a  vote  of  thanks  to  Mr.  Pratt,  pointed 
out  the  benefit  accruing  from  a  gentleman  devoting  his  attention  to 
one  particular  branch  of  science. 

The  motion  was  seconded  by  Mr.  W.  M.  HOLLIS,  and  carried  by 
acclamation. 

Mr.  Pankhurst  wished  to  know  whether  the  growth  of  the 
comet,  observed  by  Mr.  Pratt,  was  a  real  one  or  not,  and  also  whether 
the  growth  was  continuous  ? 

Mr.  Francis  Phillips  suggested  that,  as  the  parabola  might  be 
considered  as  a  limiting  form  of  the  ellipse,  it  was  just  possible  that 
those  comets  which  are  said  to  have  parabolic  orbits  might  really  (like 
the  planets)  move  in  ellipses,  but  of  such  a  form  that  they  could  not, 
from  our  present  observations,  be  distinguished  from  parabolas. 

Mr.  B.  LOMAX  favoured  the  elliptical  theory. 

Mr.  Payne  said,  if  the  movement  was  parabolic,  the  comets 
could  not  return. 

Mr.  Phillips  explained.  The  question  he  submitted  was, 
whether  the  comets  said  to  move  in  parabolas  might  not  move  in 
ellipses  approximating  to  the  parabolic  form,  in  which  case  they  would 
return,  but  after  a  time  which  might  practically  be  considered  infinite. 

The  Rev.  J.  H.  Cross  thought,  as  it  was  evident  that  light  was 
given  from  the  comet,  heat  must  also  be  given, — he  considered,  to  a 
large  amount. 

Dr.  Hallifax  recollected  that,  at  the  appearance  of  the  comet 
in  1 8 II,  the  heat  was  unprecedented. 

The  Rev.  J.  H.  Cross  pointed  out  that  the  carbon  lines  would 
indicate  the  probability  of  heat  being  given  forth. 
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Mr.  G.  Scott  thought  that  the  nebulous  condition  of  a  comet, 
added  to  its  gradual  absorption,  would  lead  to  the  conclusion  that  heat 
was  given  off. 

In  reply  to  Mr.  Pankhurst,  Mr.  Pratt  said  the  real  diameter  of 
the  nucleus  of  the  comet  was  3,700  miles. 

Mr.  Pankhurst  thought,  then,  that  the  comet  being  430  times 
further  distant  from  the  earth  than  the  sun,  it  could  hardly  affect  the 
earth's  atmosphere. 

Mr.  Shelton  said,  as  it  had  been  calculated  that,  before  some 
comets  returned  to  our  system,  102,000  years  must  elapse,  it  showed 
that  the  ellipse  must  be  a  very  eccentric  one  indeed.  He  thought 
comets'  motions  were  greatly  influenced  by  the  planetary  system. 

Mr.  Payne  believed  that  the  increased  heat  of  a  summer  when  a 
comet  appeared  was  only  supposititious,  the  recollection  of  a  warm 
sununer  being  impressed  upon  persons  by  the  fact  of  a  comet  beinf^ 
visible  in  such  year. 

Mr.  B.  LOMAX  thought  that  almost  everything  was  put  down  to 
comets.     He  had  seen  a  severe  frost  attributed  to  one.    (A  laugh.) 

Mr.  Pratt  quoted  instances  to  show  that  the  actinic  influence  of 
a  comet  was  small,  for  it  made  scarcely  any  impression  on  a. 
photographer's  plate. 


August  27TH. 

MICROSCOPICAL     MEETING.— "  GNATS     OR    MOS- 
QUITOS?"    AN  ENTOMOLOGICAL  DISCUSSION. 

An  abstract  of  the  previous  meeting  having  been  read,  Mr.  G.  D. 
Sawyer  related  a  circumstance  which  he  noticed  about  forty  years 
ago,  viz.,  a  wall  in  the  Ditchling  Road  nearly  cbvered  with  chrysalides. 

Mr.  T.  W.  Won  FOR  explained  that  it  was  familiar  to  entomolo- 
gists that  some  caterpillars  did  select  certain  places  in  which  to  pass 
into  the  chrysalis  state ;  and  sometimes  when  they  did  so  they  were 
not  in  their  natural  condition,  but  were  very  often  ichneumoned. 

Mr.  C.  F.  Dennet  took  occasion  to  pass  a  very  high  complimenit 
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upon  Mr.  Wonfor  for  the  lucid  way  in  which  he  had  placed  the  hairs 
of  caterpillars  before  the  Society  at  their  last  meeting.  He  also  inci- 
dentally referred  to  the  fact  of  the  paper  having  been  reported,  and 
mentioned  that  he  had  availed  himself  of  this  means  to  send  a  copy 
of  it  to  a  friend— an  entomologist  of  no  mean  order — who  had  since 
cordially  thanked  him  for  calling  his  attention  to  a  matter  which  had 
hitherto  escaped  his  notice,  but  which  had  been  dealt  with  in  such  an 
interesting  and  masterly  style  by  Mr.  Wonfor. 

Mr.  WONFoR  then  introduced  the  question,  "  Gnats  or  Mos- 
quitos  " — a  subject  which  was  creating  some  interest  in  London  and 
elsewhere.  That  afternoon  his  wife  read  a  paragraph  in  one  of  the 
papers  about  a  visitation  of  mosquitos  on  Plumstead  Marshes.  In  i86S, 
the  good  people  of  Plumstead  Marshes,  Woolwich,  and  Portsea,  near 
Portsmouth,  in  a  similar  way  cried  out  terribly  about  a  visitation  of 
mosquitos,  and  exactly  the  same  misrepresentations  concerning  the 
visitors  appeared  in  the  public  press  then  as  now.  He  thought,  under 
these  circumstances^  he  might  set  some  of  those  outside  right  in  regard 
to  the  creature  that  had  been  stinging  them.  It  was  undoubtedly  the 
Cnglish  mosquito,  and  it  was  not  a  creature  that  had  come  over  from 
the  East  Indies  or  South  America,  either  in  the  egg  or  larval  state^  on 
the  sails  of  ships.  *  The  life-history  of  the  creature  would  prove  that  it 
was  nothing  more  nor  less  than  one  of  the  twenty  or  twenty-five 
English  gnats  that  we  possessed. 

The  insect  in  the  larval  and  chrysalis  state  lived  in  the  water,  and 

the  only  period  of  its  life  passed  in  the  air  was  as  the  perfect  insect, 

the  gnat  or  the  mosquito.    They  would,  therefore,  see  how  impossible 

it  was  for  a  mosquito  of  South  America,  spending  nineteen-twentieths 

of  its  existence  in  the  water,  to  come  over  in  the  larval  state,  on  the 

sail  of  a  ship,  especially  when  it  was  stated  that  few  gnats  lived  longer 

than  a  week.     It  seemed  that,  whenever  we  had  a  very  hot  summer, 

the  bloodthirsty  instinct  of  the  female  English  gnat,  or  mosquito,  was 

intensified,  so  that  it  was  led  to  attack  man  with  far  greater  vigour  than 

in  an  ordinary  summer.    When  they  considered  the  millions  of  gnats 

that  were  to  be  seen  flying  over  a  large  river  just  as  they  had  escaped 

from  the  pupal  state,  it  was  not  to  be  wondered  at  that  such  places  as 

Plumstead   Marshes  and   Portsea,  having  large  expanses   of  water 

near  them,  should  be  largely  visited  by  these  insects.    Specimens  of 

the  Plumstead  or  Portsea  mosquito  sent  to  him  by  friends  were  found 

to  be  identical  with  the  cuUx  pipiens^  or  ordinary  English  gnat.  These 
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insects  could  produce  a  shrill  sound  ;  but  he  believed  imagination  often 
made  people  believe  in  its  similarity  to  that  of  the  American  mosquito. 
They  were  capable  of  giving  very  intolerable  pain,  as  one  of  his  own 
family  had  experienced  a  few  days  since  when  at  Dorking.  An  insect 
came  flying  in  at  his  bedroom  window,  and  he  identified  it  as  the  cause 
of  his  annoyance,  li  was  the  same  as  the  Port  sea  mosquito,  identical 
with  our  English  gnat,  and  nothing  more  nor  less  than  the  cuUx 
pifiieiu.  The  insect  inserted  its  six  or  seven  lancets  into  the  flesh  and 
pumped  out  the  blood,  thus  causing  the  pain  and  irritation  experienced 
from  it  Fearing  be  should  not  be  able  to  show  them  the  seven  lancets 
which  each  insect  was  said  to  possess,  he  had  brought  a  specimen  of 
the  gadfly,  or  taianut,  which  also  had  stinging  properties. 

The  plumed  antennae  and  the  scales  of  gnats  were  favourite  objects 
with  microscopists,  these  together  with  English  gnats  and  so-called 
mosquitos  from  Portsea  and  Plumstead  he  would  exhibit  so  that  they 
might  see  they  were  indentical  insects. 

Dr.  Hallifax  mentioned  that  he  had,  that  very  day,  been  stung 
while  writing  by  a  gadfly,  and  that  the  puncture  produced  was  for  a 
'■' —  very'  painful.  The  insect  which  attacked  him  was  of  about 
iiie  of  the  common  house  fly,  though  of  the  same  species  as 
which  caused  so  much  trouble  to  horses  and  cattle  in  the  meadows. 
!ply  to  Dr.  Hallifax,  Mr.  WonFOR  said  that  the  life  history 
iC  Indian  mosquito  and  of  the  English  gnat  was  the  same  ;  the 
|uito  being  to  all  intents  and  purposes  a  gnat.  A  case  of  recent 
[Uito  stinging  having  been  mentioned,  and  the  pain  having  been 
ribed  as  severe,  Mr.  Dennet  said  it  was  a  singular  fact  that,  if  the 
t  had  been  allowed  to  drink  the  blood  to  repletion,  no  pain  would 
been  felt  Mr.  G.  D.  Sawyer  confirmed  this  statement,  remafk- 
bat  it  seemed  to  be  the  driving  away  of  the  mosquito  that  caused 
Sting. 

Mr.  WONFOR  incidentally  mentioned  that  the  gnats  or  mosquitos 
;ood,  inasmuch  as  they  purified  the  water  in  which  they  might 
ieposited  by  eating  up  garbage  and  decayed  vegetable  matter. 
'efore  while  they  found  fault  with  them,  they  could  not  wonder  at 
normous  number  of  them  in  such  places  as  Plumstead  Marshes, 
lanks  of  the  Mississippi,  and  the  swamps  of  North  America  or  the 
t  Indies. 
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Mr.  Hennah  then  raised  the  question  whether  the  irritation  pro- 
duced by  mosquitos  and  such  insects  was  caused  by  extraneous  or 
other  poison.  As  to  the  stingmg  properties  of  gnats,  he  thought  it 
probable  that  the  irritation  they  caused  resulted  from  their  lancets 
reti^ining  and  imparting  poison  received  from  their  last  meaL  Flies 
which  had  been  in  a  dissecting-room  and  afterwards  bitten  persons, 
had  been  known  to  cause  gangrene  of  the  part  attacked.  There  was 
another  thing,  though  not  exactly  microscopical,  which  he  might  then 
mention.  It  was  the  way  in  which  the  mosquitos  were  kept  away  from 
the  dinner  table  in  some  districts  of  North  America  ;  blocks  of  ice 
were  placed  on  the  centre  of  the  table  and  the  mosquitos  would  not 
approach  within  a  considerable  distance  of  theoL 

It  was  suggested  by  Mr.  Lobiax,  that  living  as  well  as  dead  speci- 
mens of  insects  should  be  placed  under  the  microscope  at  thdr  meet- 
ings for  the  benefit  of  those  members  who  had  not  microscopes  of  their 
own;  but  he  was  informed  by  Mr.  Wonfor  that  live  specimens  had  been 
shown  two  or  three  times,  and  would  be  again. 

At  the  same  time,  it  was  observed  by  Mr.  Hennah,  that  living 
specimens  could  not  be  examined  or  even  shown  with  advantage  to 
members  who  did  not  previously  know  anything  about  them. 

It  was  announced  that  Mr  Brazenor  had  sent  for  distribution 
amongst  the  members  : — ^The  lower  jaw  of  a  rock  python,  the  bart)  of 
a  sting  ray,  scales  of  the  armadillo,  quills  of  the  Brarilian  porcupine,  a 
skin  of  an  English  snake,  and  scales  of  the  river  crocodile. 

The  meeting  then  became  a  conversazione,  when  the  President  (Mr 
Haselwood),  and  Messrs.  Wonfor  and  Sawyer  exhibited  objects  illus- 
trative of  the  discussion,  including  gnats,  tabanus,  and  preparations 
of  the  oigans  of  these  insects. 
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At  the  Twenty-Beoond  Annual  Meeting  of  the  Bbigktoh  avd 
BusBsx  NatxtraJi  Histost  Society,  held  in  the  Garator's  Boom, 
Free  Library  and  Museam,  Charah  Street  September  9th,  1875. 

It  was  Besolyed,— 

That  the  Beport,  Abetract  of  Proceedings,  and  Treasoier's 
Account,  now  broaght  in,  be  received,  adopted,  and  entered  on  the 
minutes,  and  printed  for  circoktion  as  usoaL 

That  the  cordial  thanks  of  this  Meeting  be  given  to  the  Honoraiy 
Secretaries,  Honorary  Treasurer,  and  Honorary  Librarian,  for  their 
labours  in  preparing  the  same. 

That  the  following  gentlemen  be  elected  as  Officers  of  the  Society 
for  the  ensuing  year :— President :  Mr.  Dennant;  Treasurer:  Mr. 
Thomas  Glaisyer;  Committee:  Mr.  Bei:gamin  Lomaz,  Mr.  G.  P. 
Smith,  Mr.  Dennet,  Mr  G.  D.  Sawyer,  Mr  Ernest  H.  Willett,  and  Mr. 
J.  Wills.  Honorary  Secretaries :  Mr.  T.  W.  Wonfor  and  Mr.  J.  C. 
Onions;  Honorary  Librarian  and  Curator,  Mr.  B.  Glaisyer. 

That  the  sincere  thanks  of  this  Meeting  be  given  to  the  Vice- 
Presidents,  Treasurer,  Committee,  Honorai^y  Secretaries,  and 
Honorary  Librarian  for  their  services  during  the  past  year. 

Special  Busikebs. 

That  the  following  words  be  inserted  in  Bule  14  after  the  word 
« evening":  "Except  in  the  months  of  July  and  August,  during 
which  no  meetings  will  be  held ;  **  and  that  in  Bules  4  and  16  the 
word  "  October  "  be  substituted  for  the  word  "  September." 

That  the  Committee  appoint  sub-Committees  to  undertake  the 
several  branches  indicated  in  Mr.  Wonfor*s  paper,  read  at  the 
Ordinary  Meeting  on  the  12th  of  August  last. 

(Signed)       J.  E.  HASELWOOD, 

Chairman. 

It  wijB  ALSO  Besolyed,^ 

That  the  warmest  thanks  of  this  Meeting  be  presented  to  Mr. 
Aid*  Cox  for  his  able  conduct  as  President  during  the  past  year. 
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In  presenting  the  Twenty-second  Annual  Report  your  Committee 

have  the  pleasure  of  recording  the  continued  prosperity  of  the 

Society,  which  has  considerably  increased  in  number  during  the 

past  year.    They  regret  the  loss  which  the  Society  has  sustained 

by  the  death  of  two  of  its  Members,  viz.,  Mr.  J.  Howell  and  Mr. 

G.  Scott,  the  latter  one  of  the  Vice-Presidents  and  Honorary 

Librarian,  and  who  had  for  many  years  taken  an  active  part  in 

promotmg  the  prosperity  of  the  Society,  and  rendered  valuable  aid 

in  obtaining  the  accommodation  for  the  Society  at  the  Free  Library 

and  Museum. 

The  state  of  the  finances  is  very  satis&ctory.  The  sum  of 
£2  IDS.  remains  in  the  hands  of  the  Treasurer,  after  expending 
£2^  4s.  2d.  in  the  purchase  of  new  books  and  periodicals. 

The  following  books  have  been  presented  to  the  Society 
during  the  year:—  Eleventh  Annual  Report  of  the  Belfast 
Naturalists'  Field  Club  and  Guide  to  Belfast  (from  the  Society) ; 
Report  and  Proceedings  of  Eastbourne  Natural  History  Society 
(from  the  Society)  \  Journal  of  the  Quekett  Club  (from  the  Society); 
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Annual  Report  and  Proceedings  of  Maidstone  and  Mid-Kent 
Natural  History,  Microscopical,  and  Philosophical  Society  for  1875 
(from  the  Society) ;  Report  of  Lewes  and  East  Sussex  Natural 
History  Society  (from  the  Society) ;  Quarterly  Reports  of  Sub- 
Wealden  Exploration  (from  the  Secretary) ;  Remarkable  Forms  of 
Animal  Life  on  the  Norwegian  Coast,  by  G.  O.  Sars  (from  tiie 
Author) ;  Sur  les  Brachiopodes  Tertiares  de  Belgique,  by  T.  David- 
son, F.R.S.,  F.G.S*  (from  the  Author) ;  on  the  Trimerellidae,  by  T. 
Davidson,  F.R.S.,  F.G.a,  and  W.  King  (from  the  Authois); 
Geological  Magazine  (from  Mr.  H.  Willett) ;  The  Glaciation  of 
the  Southern  Part  of  the  Lake  District,  and  the  Presidential 
Address  before  the  Keswick  Literary  and  Scientific  Society,  by  J. 
Clifton  Ward,  F.G.S.  (from  the  Author) ;  On  the  Cephalopoda  Bed 
and  Oolite  Sands  at  Dorset  and  Somerset,  by  J.  Buckman,  F.G.S. 
(from  the  Author) ;  Flora  of  Eastbourne,  by  F.  C.  S.  Roper,  F.LS., 
F.G.S.  (from  the  Author) ;  Proceedings  of  Geologists'  Association 
(from  the  Society).  From  the  Smithsonian  Institution,  Washington, 
U.S.A. :  Report  of  the  Society  for  1873 ;  Daily  Bulletin  of 
Weather  Reports  for  October  and  November,  1872  ;  Birds  of  the 
North  West ;  Geological  and  Geographical  Survey  of  Colorado ; 
Geological  Survey  of  Missouri,  with  Atlas ;  List  of  Elevations  West 
of  the  Mississippi  River;  Cretaceous  Flora  of  the  Territories; 
Catalogue  of  the  Publications  of  the  United  States  Geological 

ft 

Survey  of  the  Territories. 

The  following  books  have  been  purchased  during  the  year  :— 
Medical  Botany,  Woodville  ;  Missionary  Travels  and  Reseaiches, 
Livingstone  ;  Last  Journals  of  Livingstone,  by  H.  Waller,  F.G.S. ; 
Contributions  to  Solar  Physics,  Lockyer ;    Text  Book  of  Botany, 


— ^ 
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Sachs;  Corals  and  Cond  Islands,  J.  D.  Dana;  Ljog  Book  of  a 
Fisherman  and  Geologist,  F.  Bockland;  Inscctivoroas  Pbats, 
Darwin ;  Memoirs  of  Sir  R.  I.  Muichison,  Geikie ;  CKmate  and 
Time,  Croll ;  Our  Summer  Migrants,  Harting ;  Harvesting  Ants 
and  Trap-door  Spiders,  Appendix,  Moggeridge;  Blincialpgy  and 
Appendix,  Dana;  Cave  Hunting,  Boyd  Dawkins;  On  die  Microscope, 
Carpenter;  Scottish  Cryptpgamic  Flora,  Greville;  Episodes  of 
Insect  Life  ;  Dictionary  of  Science,  Brande  and  Cox ;  Heart  of 
Africa,  Schweiniiirth. 

Periodicals:  Entomologbt;  Entomologists' Monthly  Magazine; 
Geological  Magazine;  Grevillea;  Linnean  Society,  Transactions 
of;  Monthly  Microscopical  Journal;  Popular  Science  Review; 
Quarterly  Journal  of  Microscopical  Science ;  Quarterly  Journal  of 
Science ;   Science  Gossip ;  Zoologist 

The  number  of  volumes  in  the  Library  is  858,  exclusive  of 
pamphlets  and  unbound  current  periodicals,  and  your  Committee 
are  pleased  to  learn  that   the  circulation  of  books  continues  to 

increase. 

A  numbered  Catalogue  of  the  books  belonging  to  the  Society 
can  be  consulted  at  all  times  at  the  Library  counter  of  the  Free 
Library  and  Museum,  and  Members  can  obtain  the  Society's  books 
on  loan  on  application  to  the  Assistant-Librarian  during  the  hours 
the  Institution  is  open. 

Your  Committee  are  pleased  to  hear  that  the  public  have 
made  great  use  of  the  Society's  books  during  the  past  year,  and  that 
the  books  have  not  received  any  damage  at  the  hands  of  the 

public. 
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nng  the  year  the  Society's  Microscopical  Calunet,  whkh 
dns  357  slides,  has  received  donatitms  of  slides  fixnn  the 
gentlemen :  Mr.  T.  Curteis  and  Mr.  T.  W.  Wonfor. 

E  Conversazione  held  in  the  month  of  February,  25th,  at 
J  Pavilion,  Was  voy  successful,  both  in  the  number  of 
o  were  present  and  in  the  variety  and  character  of  the 
nent.      A  detailed  account  will  be  found  in  the  pro- 


ircely  any  response  having  been  made  to  the  circular 
assistance  in  verifying  the  fauna  and  flora  of  Sussex,  a: 
I  in  Mr.  Wonfor's  paper  of  April  loth,  1873,  that  goitleman 
August  1 2th,  this  year,  a  second  paper,  in  which  he 
1  a  scheme  by  which  the  Society  might  accomplish  that 
X  objects,  and  which  your  Committee  hope  will  meet  with 
roval. 

e  thanks  of  the  Society  are  due  to  those  gentlemen  who 
d  papers,  exhibited  objects,  or  presented  slides  for  the 
photographs  and  drawings  for  the  Society's  album,  01 


e  Society  is  to  be  congratulated  on  the  increased  attendance 
£tii^,  the  far  greater  accommodation  afforded  at  the  Free 
and  Museum,  and  the  growing  interest  taken  by  the 
i  in  the  welfare  of  the  Society. 

e  Field  Excursions  since  the  last  report  have  been  as 
-September,  1874,  Cissbury;  October,  Falmer;  May,  1875, 
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Balcombe;  June,  West  Grinstead  (postponed  in  consequence  of 
weather) ;  July,  Newhaven ;  August,  West  Grinstead 

The  Annual  Excursion  took  place  on  the  2nd  August  to 
Battle  Abbey,  and  the  Sub-Wealden  Exploration  at  Netherfield. 

In  concluding  their  Report,  your  Committee  beg  to  request 
the  Members  to  endeavour  to  promote  the  prosperity  of  the 
Society  by  bringing  its  merits  under  the  notice  of  their  friends,  by 
contributions  of  works  of  Natural  History  to  the  Library,  of 
photographs  or  drawings  of  objects  of  Natural  History  for  the 
album,  and  of  slides  for  the  Microscopical  Cabinet,  and  particularly 
by  Reading  Papers  during  the  ensuing  year. 


B 
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ABSTRACT    OF    PROCEEDINGS 


1874-5. 


September  loth. 
ANNUAL    MEETING. 


ft 


Hi.. 


V. 


The  retiring  President,  Mr.  J.E.  Haselwood,  before  vacating 
the  chair,  said  that  as  it  was  officially  his  "  last  dying  speech  and 
confession,"  he  asked  for  their  sympathy.  First  of  all,  he  thanked 
very  cordially  the  whole  of  the  Members  for  the  loyalty  they  had 
on  all  occasions  manifested  towards  him,  and  for  their  attendance 
at  the  various  meetings.-  Daring  the  year  they  had  shifted  from 
their  old  place  of  meeting  into  more  comfortable  quarters,  and 
this,  probably,  had  attracted  more  to  their  meetings. 

Future  years,  he  hoped,  would  find  the  number  still  increasing, 
for  there  could  be  no  doubt  that  it  was  much  more  instructive  and 
enjoyable  when  the  attendances  were  large  than  when  small. 

With  regard  to  the  Committee,  he  was  glad  to  be  able  to  say 
that  he  had  never  been  associated  with  a  body  of  men  between 
whom  there  existed  a  more  kindly  feeling.  And  this  was  equally 
the  case  with  the  Secretaries,  from  whom  he  had  received  the 
greatest  assistance,  and  who  worked  together  most  amicably,  their 
departments,  the  scientific  and  the  business,  never  clashing  the  one 
with  the  other,  or  causing  any  jealousies  to  arise  between  them. 


J 
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While  speaking  of  the  Secretaries,  there  was  one  point  to  which  he 
shonld  like  to  allade*-the  statement  which  was  sometimes  made 
(thoagh  it  had  never  been  made  to  him)  as  to  the  important  and 
oontinnons  part  phiyed  by  Mr.  Wonf  or  in  the  affairs  of  the  Society. 
It  was  said  there  was  too  much  of  Mr.  Wonf  or;  and  so,  perhaps, 
there  was  in  one  sense.  Bat  this  was  the  fault  of  the  Members 
themaelyes;  if  they  came  forward  and  did  their  duty  better  than 
they  had  yet  done,  there  would  be  no  occasion  for  him  to  act  as  a 
stop^gap  so  often  as  he  had  to. 

Knowing  Mr.  Wonf  or,  he  was  in  a  position  to  say  that  no  man 
had  less  desire  to  mpnopolise  the  time  of  the  meetings  than  he;  he 
wonld  only  be  too  glad  if  the  other  Members  came  forward  and  took 
their  share  in  the  discussions,  without  falling  baCk  so  much  upon 
him.  His  position,  however,  was  one  which  must  always  be 
recognised,  for  the  greater  portion  of  the  burden  of  the  Society 
fell  upon  his  shoulders. 

Those  Members  who,  during  his  period  of  office,  had  con* 
tributed  papers,  he  now  took  the  opportunity  of  thanking ;  and  he 
was  pleased  to  notice  that  their  efforts  had  not  been  confined  to  the 
comparatively  small  sphere  embraced  by  the  Society,  but  that, 
through  the  medium  of  the  Press,  they  had  been  made  known  to 
the  public,  and  had,  he  believed,  in  many  cases,  been  extensively 
read. 

With  the  Microscopical  Members  he  was,  perhaps,  more  at 
home  than  the  others,  and  he  would  here  hint  to  them  the  advisa- 
bility of  coming  out  with  their  instruments  more  than  they  did  at 
the  ordinary  meetings.  To  some,  perhaps,  it  might  appear  that 
the  results  obtained  from  the  Society  were  not  so  great  as  they 
might  be.  But  it  shonld  always  be  remembered  that  the  majority 
of  the  Members,  being  engaged  in  professions  or  business,  had  not 
the  necessary  time  at  their  command  to  devote  to  original 
research ;  all  they  were  able  to  do  was  to  make  themselves  in  some 
measure  acquainted  with  the  labours  of  those  who  devoted  the 
whole  of  their  time  to  the  advancement  of  particular  studies.  And 
in  doing  this  they  felt  all  the  better,  the  habits  which  they  thus 
acquired  proving  to  be  most  useful  in  other  walks  of  life ;  they 
were  led  to  be  studious,  careful,  and  exact,  and  the  possession  of 
these  qualities  could  not  but  be  productive  of  good  results. 
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t,  it  mi^t  be  eaii,  what  bad  be  tor  tbem  in  tbe  shape 
Mtions  for  the  fatare.  He  bad  two  BuirgeBtiona.  One  wm 
pers  ehoald  occasionally  be  read,  dealing  wiUi  the  elementary 
if  the  subjects  of  which  the;  treat.  Uany  of  them,  he  wsa 
t^itimea  failed  to  appreciate  some  of  the  papers  as  much  a* 
>uld  like  for  the  want  of  elementaiy  knowledge  respecting 
ticolar  qoeBtions  referred  to. 

e  other  an^eation  was  that  papers  sboald  also  be  read 
udlf  explaining  the  cant  scientific  terms  now  coming  into 
icb,  for  instance  as  "  The  coneerration  of  energy,"  "  The 
ion  of  physical  forces,"  "  Natural  selection,"  "  The  snrriYal 
ittest,"  and  "Erolution."  Yeiy  frequently  these  terms 
ed  aa  bugbears,  for  they  were  often  need  by  persons  in  a 
udom  and  careless  manner,  showing  that  they  were  really 
it  of  their  true  meaning.  Let  him,  however,  not  be  mis- 
ood ;  he  did  not  wish  to  make  these  subjects  of  controveray 
iTOold  be  unwise,  and  would  sure  to  be  prodntstive  of  evil. 
other  hand,  papen  explaining  these  terms,  and  showing  in 
nse  they  were  used  and  understood  by  the  master  minda  ot 
would,  he  was  qaite  convinced,  be  uaef  ul  to  them.  Thongfa 
lere  of  the  aociety  was  small,  he  believed  it  had  been,  and 
itill  continue  to  be,  very  naetul  to  the  town,  helping  to  elevate 
t  least,  of  its  inhabitants  into  something  higher  than  the; 
tave  been  but  for  its  influence. 

was  with  great  pleasure  that  be  vacated  the  chair  in  favour 
h  a  man  as  Alderman  Goz— one  of  the  ex-Mayors  ot 
}n— who,  he  naa  aure,  would  preside  over  their  gatherings 
.nner  which  he  had  never  been  able  to  attain  ta 

e  Freeident,  Mr.  Alderman  Cox,  in  taking  the  cbair,  said  it 
:  usual,  be  was  told,  for  tbe  incoming  President  to  make  any 
s  on  first  taking  the  cbair  1  but  he  would  take  this  oppor- 
sf  thankii^  them  for  the  honoer  tbey  had  done  him,  and  of 
that  if  he  succeeded  in  performing  the  duties  of  hisofficeas 
the  President  who  bad  just  retired  from  tbe  chair,  he  should 
T  that  be  had  performed  them  welt 

-.  M.  Feulet  said  he  had  been  asked  to  propose  that  awarm 
thanks  be  given  to  Hr.  Haselwood  for  his  able  oondaot  as 
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Frendent  during  the  past  year.  He  did  bo  with  the  greatest 
possible  pleasure.  He  had  not  been  able  to  attend  many  of  the 
meetingB,  but  those  that  he  had,  had  shown  him  how  well  qualified 
the  ex-President  was  for  the  post  he  had  held. 

Mr.  G.  Scott  seconded,  observing  that  he  had  regarded  Mr. 
Haselwood's  performance  of  his  duties  with  the  utmost  admiration ; 
but  this  was  only  another  instance  of  the  manner  in  which  the 
Society  got  through  its  labours  under  the  presidency  of  the  most 
TBriedmen. 

The  meeting  then  resolved  itself  into  an  ordinary  meeting  for 
the  exhibition  of  specimens. 

Mr.  G.  Scott  showed  some  interesting  specimens  which  were 
about  to  be  added  to  the  Museum,  including  a  March  ichneumon 
(Egypt),  an  Alpine  marmot  (North  Europe),  a  Coaii  mondi  (South 
America),  &c. ;  several  rude  flint  implements  which  had  recently  been 
discovered  in  a  new  district — ^Pyecombe ;  and  a  ray  from  one  of  the 
fins  of  the  gigantic  sunfish  recently  caught  by  Mr.  Lawler,  of  the 
Brighton  Aquarium,  off  the  Sussex  Coast  Mr.  Scott  also  exhibited 
a  rough  drawing  of  the  fish,  and  explained  its  general  characteristics. 
The  fish  was  supposed  to  have  been  the  largest  caught  in  British 
waters.  It  weighed  12  cwt.  Mr.  Scott  also  showed  a  spine  of  the 
fish,  measuring  about  2^  feet  long. 

Mr.  F.  E.  Sawybb  showed  a  specimen  of  the  arundo  arenaria, 
obtained  from  the  dunes  in  Holland,  where  it  binds  together  the 
loose  sand.  Mr.  Dennet  made  some  remarks  upon  the  subject, 
in  the  course  of  which  he  suggested  the  use  of  the  pimis  maritimua 
as  a  shrub  suitable  for  sea-side  gardening. 

Mr.  G.  Clayton  showed  a  good  specimen  of  the  jaws  and 
paddle  of  an  tchthyosaurtis,  brought  from  the  blue  lias  formation 
at  Street,  Somersetshire. 

Mr.  WoNFOB  exhibited  some  Indian  mosquitoes,  as  well  as  a 
small  case  of  moths, — ^the  Yapourer  0.  AntiqvLa, — the  inmates  of 
which  had  formed  the  subjects  of  a  sei-ies  of  experiments  on  the 
attraction  furnished  to  the  males  by  the  females  of  the  species. 

A  long  discussion  followed  this  exhibition,  the  question  being 
as  to  what  particular  sense  enabled  the  males  to  discover  the 
females  when  long  distances  intervened  between  them. 


■v 
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SePTEUBER      34TH. 

MICROSCOPICAL    MEETING.— "POND     LIFE." 

Ur.  T.  W.  WoHTOS  mmonnced  the  receipt  from  Ur.  Cuitiet, 
of  High  Holbom,  London,— who  is  an  honoraij  member,— of 
a  pbotogn^b  of  a  gronp  of  thirtj-five  aepante  epecimeiu 
of  British  microscopical  animiUB  and  plnnta,  collected  from  i 
pond  at  Leytooahire,  near  London,  and  drawn  from  life  bj  Mr. 
H.  C.  Bicbter.  The  objects,  which  bod  been  very  beautifnll; 
grouped,  were  inapected  with  mncb  interest  j  and  the  diagnun, 
witb  the  acconipanjing  iej,  rendered  the  photographs  more 
valwible.  In  the  absence  of  Mr.  Lomax,  wbo  had  anggested  the 
sabject  of  the  erening,  but  wbo  waa  unfortunately  pre*eat«d 
attending. 

The  President,  Mr.  Alderman  Cox,  asked  Mr.  Wonfor  to  in- 
troduce the  subject  fur  the  eveniug. 

Ur.  WoKFOS  i-emarked  that  he  bad  latelj  experienced  the 
truth  of  an  observation  made  at  the  last  meeting  that,  altbougb 
they  might  propose  to  show  living  objects,  the  difficultj  woOld  be 
to  get  them.  Only  the  evening  before  he  had  some  hnndreds  of 
specimens  of  the  volvox  globator,  and  he  had  purposed  exhibiting 
the  rolling,  turning,  voItoz  ;  but  be  was  unable  to  do  so  as  they  bad 
now  disappeared. 

A  few  bottlea  of  specimens  from  ponds  at  Lewes  and  Fntie 
bill,  would,  however,  be  submitted  for  examination ;  and  he  had  also 
managed  to  secure  some  larvra  of  the  English  gnat, — in  other 
words,  of  a  mosquito, — which  would  doubtless  be  looked  upon  with 
interest,  remembering  the  discussion  which  took  place  at  a  previons 
meeting.  The  specimens  of  pond  life  would  be  likewise  interest- 
ing, because  of  tbe  aosietj  manifested  at  times  to  know  whether 
or  not  certain  water  was  drinkable.  Now,  the  mere  fact  of  finding 
certain  forms  of  animal  life  in  water  would  not  necessarily  mili- 
tate  against  it  for  drinking  purposes ;  but  if  he  found  in  stagnant 
or  wc;ll  water  certun  other  forms  of  animal  life,  he  should  begin  to 
inquire  what  it  was  that  had  filtrated  into  it. 
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Tliere  yn^  before  them  a  sample  of  water,  taken  from  a  well, 
to  which,  for  drinking  purposes,  he  should  greatly  object.  There 
were  in  it  forms  of  life  of  the  kind  invariably  found  in  water  into 
which  acme  organic  substance,  or,  in  other  words,  sewage  matter, 
was  filtrating.  That  being  so,  and  if  sewage  matter  were  there, 
he  shonld  not  be  surprised  if,  at  some  time  or  another,  infections 
disease  broke  out  in  the  neighbourhood  in  which  the  water  was 
consumed. 

Certain  forms  of  animal  life  were  always  to  be  found  where 
the  water  was  contaminated  with  sewage  matter;  in  such  cases 
there  was  always  danger;  and,  consequently,  important  lessons 
were  always  to  be  drawn  from  examining  the  forms  which  the 
water  contained.  In  reference  to  the  water  supplied  by  the  Cor- 
poration of  Brighton,  there  were  circumstances  connected  with  it 
which  rendered  it  rirtaally  impossible  for  it  to  contain  organic  life. 
It  was  brought  up  at  such  a  depth  from  the  chalk  that,  if  examined 
microscopically  when  taken  from  the  main,  not  a  ti*ace  of  organic 
life  could  be  obserred  in  it. 

The  Pbksident  :  Yes ;  and  do  not  forget  the  fact  that  all  the 
reservoirs  have  been  covered  over. 

Mr.  WoNFOB :  And,  besides,  it  remained  such  a  short  time 
in  the  reservoirs  after  it  had  been  brought  up  from  the  chalk. 
Examination  had  proved  that  the  Brighton  water  was  invariably 
free  from  any  trace  of  organic  impurity. 

The  Frsbidbkt:  Then  you  prefer  the  constant  service  to 
intermittent  P 

Mr.  WoNFOS  replied  that  he  had  the  constant  service  at  his 
own  house ;  and,  in  continuing,  said  if  all  could  have  their  drinking 
water  drawn  direct  from  the  main  they  would  avoid  the  risk  of 
having  animal  life  introduced,  by  water  standing  in  a  cistern  exposed 
more  or  less  to  the  atmosphere.  There  were,  however,  certain 
forms  of  life  in  pure  water  which  rendered  it  drinkable.  For 
instance,  the  American  weed,  ancLcharis,  having  been  thrown  into 
water  at  Ditchling,  never  before  drinkable,  that  water  afterwards 
hecame  pure  and  palatable,  and  was  eagerly  sought  by  those 
persons  living  in  the  neighbourhood. 
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)r.  HiXLiVAX  said  it  was  acknowledged  as  a  general  principle 
the  growth  of  vegetables  purified  the  water;  and  tfais  wu 
i  to  be  tbe  caae  even  in  tanks  or  globes,  wbere  the  puiitj  of 
:  fresh  or  sea  water  was  preaerted  by  the  presence  of  weeds. 

nie  mpiditf  of  growth  of  tbe  anaekarit  weed  was  then  dilated 


ilr.  C.  F.  Dehitet  enquired  whether  there  was  no  mineral 
ance  pumped  up  with  the  Brighton  water  ? 

lit*.  WoKFOB  replied  that  there  was  a  qnantity  of  chalk  ia 
ion— he  believed  about  fifteen  grains  to  tbe  gallon. 

it.  0U.I8YBB  said  the  proportion  was  aboat  seven  grains  to 
allon,  as  supplied  hj  the  Corporation. 

f  r.  WoNFOB  observed  that  boiling  would  to  a  (;reat  extent  get 
the  chalk  j  or,  if  the  Bright«n  Corporation  would  adopt  the 
irhiub  used  to  be  a  patent,  but  which  was  now  public  property, 
[uantitj  would  be  reduced  to  abont  three  grains,  the  water 
I  lose  what  was  commonlf  called  its  hardness,  there  would  be 
aderf  ol  saving  to  the  ratepayers  in  soap,  and  to  the  honae- 
rs  in  connection  with  their  boilers  and  kitchen  ranges. 

ifr.  Dbhnbt  htinded  in  a  newspaper  paragraph  which  stated 
Dr.  Lethebj  had  come  to  the  conclusion  that  moderately  bard 
'  was  safer  and  more  healthy  for  drinking  than  soft  water. 

dr.  WoNTOB  remarked  that,  as  a  matter  of  fact,  absolatdjr 

water  was  not  good  for  drinking. 

Che  meeting  then  resolved  itself  into  a  ot^nversazione  for  the 

ition  and  inspection  of  the    varions   objects    of  pond  life 

I  had  been  branght  by  Dr.  Hatlifax,  Mr.  Wonfor,  Hr.  J.  K 

Iwood,  Mr.  T.  Glaisyer,  Mr.  R.  Olaisyer,  and  Mr.  G.  Nash. 

ig  tiK  most  noticeable  were  the  rotifera  exhibited  by  Dr. 

fax. 

Hr.  WoNFOB  specially  drew  the  attention  of  tbe  meeting  to  a 

men  of  the  Daphnia  which  was  covered  with  Vortieeilae — small 

ike  animals. 

rhc  larviB  of  tbe  English  gnat,  and  specimens  of  impure  well 

:  containing  Saeteria,  were  also  shown. 
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October  8th. 

ORDINARY  MEETING.— MR.  BENJAMIN   LOMAX  ON 
"  FACTS  IN  THE  CHEMISTRY  OF  PLANTS." 

Although  tbe  chemical  changes  which  the  life  histoTy  of  every 
plant  involved  were  discussed  in  meet  scientific  works,  and  the 
number  of  organic  compounds  directly  obtained  from  a  vegetable 
som-ce  was  recognised  by  all  conversant  with  our  manufactures, 
there  remained  an  amount  of  chemical  effect  wrought  on  surround- 
ing natm-e  by  the  agency  of  plants  which  altogether  escaped 
popular  notice,  and  was  apt  to  be  under  estimated  even  by  the 
naturalist.  He  must  leave  to  those  who  had  better  opportunities 
than  himself  the  task  of  adding  to  their  knowledge  on  this  point, 
contenting  himself  with  a  reference  to  some  facts  with  which  all 
were  acquainted,  but  few  thought  of  in  this  connection,  and 
trusting  to  the  after  discussion  for  further  information.  The 
evolution  of  oxygen  by  plants  had  been  so  exhaustively  considered 
in  botanical  works  that  he  should  merely  draw  attention  to  the 
amonnt  of  work  it  actually  I'epresented.  Every  human  being  gave 
off,  on  an  average,  I541bs.  weight  of  pure  carbon  per  annum. 
Assuming  the  popuktion  of  the  world  at  20,000,000,000,  the 
wonderful  amount  of  137  millions  and  a  half  of  tons  of  carbon 
was  expired  from  human  lungs  alone  in  one  year.  Add  to  this 
the  carbon  evolved  from  animals,  large,  small,  and  microscopic, 
the  products  of  combustion,  and  the  decomposition  of  organic 
matter,  and  some  idea  might  be  formed  of  the  work  which  plants 
had  to  perform  ;  and  which  they  did  so  well  that  the  amount  of 
carbonic  acid  in  tbe  atmosphere  was  seldom,  if  ever,  perceptibly 
increased. 

The  deposition  of  silica  on  the  exterior  surface  of  the  culm  in 
the  cereals,  sedges,  and  bamboo,  might  be,  perhaps,  regarded  as 
neoessaiy  for  the  stability  of  the  plant,  but  the  geology  of  certain 
districts  must  be  considerably  modified  by  the  change  this  forma- 
tion indicated.    Silica  was  usually  found  in  a  coarse,  crystalline 
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m,  even  the  i^pical  grain  of  sand  baving  s  very  perceptible  nw 
i  shape,  whereat  the  siliceooa  coating  of  a  wheaten  straw  was 
>oeited  in  sufficient  qnantitj  to  tarn  the  edge  of  a  knife,  with 
miformitf  and  a  fineness  of  division  resembling  that  prodaced 
the  electrotype  process.  Whether  this  silica  was  extracted 
tn  Mnd,  as  indicated  bj  the  constant  presence  of  reeds  and 
Iges  on  the  sea  shore,  or  sepai-aled  from  the  soluble  silicates 
irywhere  present  in  arable  soil,  a  carioos  chemical  process  must 
ve  taken  place,  which  there  waa  no  means  of  tracing,  and  tha 
nation  was  not  simplified  bnt  rather  increased  bj  the  fact  that 
I  deposit  was  not  always  a  powder.  Frequentlj  it  was  ctjstalline 
needle-shaped,  sometimes  laminuted,  as  at  the  nodes  of  bamboo, 
m  whence  it  was  collected  in  considerable  quantity  under  the 
ne  of  tabaskeer. 

Then,  agun,  the  importance  of  the  change  might  be  estimated 
the  scale  on  which  deposition  took  place.  The  horsetails  and 
ds  yielded  in  their  ashes  97  per  cent,  of  pnre  silica,  the  grasses 
irly  as  much.  The  diatoms  were  almost  made  of  silica,  and 
en  it  was  remembered  that  the  deposit  remained  unchanged  by 
ming  or  natanil  decomposition,  it  wonld  readily  be  conceived 
it  in  thia  way  also  plants  performed  a  most  important  work  in 
;ure.  The  silica  so  deposited  was  pare,  and  the  parification  of 
ta  was  one  of  the  most  remarkable  fanctions  of  plants.  In  the 
oratoiy,  purification  was  generally  performed  by  crystBUising 
m  ft  solution,  and  it  was  always  assumed  that  a  crystal  posses- 
g  the  proper  form  and  colonr  was  a  pure  specimen  of  the  salt 
ler  esamination. 

In  like  manner  plants  produced  various  salts  in  purity,  as 
«e  knew  who  were  dicnssing  the  beautiful  crystals  called 
hides,  found  in  the  cells  of  almost  all  plants,  but  especiallr  in 

liliocete  and  kindred  orders,  with  the  crystals  on  the  leaves  of 

dentzia,  Sic.  In  this  pure  form  were  found  the  carbonate, 
ilate,  phosphate,  and  sulphate  of  calcium,  and  those  who  were 
ious  in  the  various  shapea  which  cryatals  of  the  same  compound 
nmed,  might  find  freeh  field  for  investigation  in  the  fsct  that  all 

varieties  of  form  common  to  the  bodies  mentioned  were  found 
liffcrent  plants,  but  that  the  same  species  always  presented  the 
le  form  and  composition  of  crystal.      Whether  raphides  were 
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raefnl  to  plants  or  not»  there  ooaH  be  litdedoabi  that  the  oontbiiial 
Beparatkm,  on  so  hirge  a  scale,  of  salts  in  their  purest  form,  must 
bsTd  a  very  marked  inflaence  on  the  economy  of  nature. 

Another  strange  fonction  of  plants  was  the  saspension  of 
odoara,  disagreeable  or  otherwise.  A  peculiarity  which,  in  a  less 
degree,  was  shared  by  other  members  of  the  goosefoot  family,  gave 
its  specific  name  to  the  chenopodium  vtdvaria.  Its  leaves,  when 
robbed,  imparted  the  disgusting  odour  of  putrid  salt  fish,  and 
superficial  observers  had  regarded  this  plant  as  a  contrivance  for 
creating  and  diffusing  a  stench.  But  this  was  hardly  the  case.  The 
stench  was,  he  believed,  antecedent  to  the  plant.  The  ehenopodium 
was  found  on  the  sea  shore  amongst  decaying  seaweed,  or  in  heaps 
of  rubbish,  whence  nasty  smells  might  reasonably  be  expected  to 
issue.  The  odour,  which  might  otherwise  have  disgusted  or 
poisoned  the  passer  by,  remained  unnoticed  when  absorbed  by  the 
leaves,  and  it  was  not  the  fault  of  the  goosefoot  if  we  chose  to 
handle  and  smell  our  fingers  afterwards.  During  the  exhibition  of 
the  local  flora  at  the  Brighton  meeting  of  the  British  Association, 
one  of  these  plants  was  kept  alive  for  several  days,  and  afterwards 
died  in  the  same  spot,  and  he  could  bear  witness  that  no  offensive 
smell  was  ever  perceived,  except  by  those  who  touched.  The  whole 
question  of  plant  odours  was  an  interesting  one,  as  there  seemed 
no  rule  or  uniformity  in  them.  Thus  the  Viola  odarata  and 
Viola  hirsuta,  the  Reseda  odoraia  and  Beseda  lutea,  plants  so 
similar  as  frequently  to  be  mistaken  for  each  other,  differ  essen- 
tially in  this  particular.  The  common  DiplotaxU  had  a  flower 
scented  like  the  field  convolvtdus,  while  its  leaves  were  simply 
disgusting.  The  Silene  inflata  had  the  taste  and  smell  of  young  peas, 
while  the  Poterium  mmguisorha  smelt  of  cucumbers,  and  the  Lychnia 
tegpertina  had  a  sweet  odour  in  the  twilight,  and  none  by  day. 

Another  peculiarity  in  plant  economy  was  the  power  of 
emitting  light.  A  common  plant  of  Tasmania  which  had  the  form^ 
of  a  lettuce,  and  the  pale,  leathery  appearance  like  that  of  a  fungus, 
or  liverwort,  glowed  at  night  with  a  phosphoric  luminosity  from 
every  part  of  its  surface.  The  children  cut  its  leaves  into  fantastic 
forms  and  hung  them  in  dark  rooms.  Though  this  plant  was  very 
abundant,  he  was  unacquainted  with  its  generic  name,  and  did  not 
koQw  whether  to  assign  it  to  the  Phoenogamia  or  Crypiogamia, 
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g:bt  was  btnuh.like  that  of  UwEnftlisb  glownomi.  The  An- 
il glowworm  sbone  witb  a  copper  colonred  radiance.  Similar 
imena  had  been  r^arded  by  Linnsens  and  others,  as  indin- 
n  abaorption,  and  anbseqaent  radiation  of  difFased  light,  be 
,  witboDt  committing  mjaelf  to  thia  theory,  point  oat  a 
ion  in  which  there  seemed  room  for  profitable  investigation. 

coald  be  no  doubt  that  light  was  largely  utilized  iu  v^etable 
my.  In  the  absence  of  light  the  decomposition  of  carbooic 
seased.  The  juices  of  celery  and  endive  changed  tbeir 
:ter,  and  colour  was  no  longer  produced.  It  appeared  tobim 
ire  were  justified  in  supposing  that  these  functions  were 
ly  discharged  by  light  itself,  and  that  the  office  of  the  plant 
I  expose  the  tiisues  under  favoorable  circumstances.  If  tbis 
n,  an  investigation  of  those  conditions  ought  to  enable  db  to 
light  do  the  same  for  us.    Aa  light  produced  ell  shades  of 

in  plants,  a  naturally  coloured  photograph  was  a  possible 
ction,  and  might  be  ultimately  obtained,  and  as  the  character 
tain  jaices  was  entirely  changed  by  light,  we  might  find  oat 
plants  the  secret  by  which  organic  compounds,  similar  in 
«ttion,  but  different  in  properties  and  appearance,  might  bo 
hanged.  It  would  be  aeeleas  to  refer  to  the  countless  organic 
innde  produced  directly  by  plant  oi^anism;  to  staicb, 
ne,  mannite,  gum,  Ac.,  iui.  It  was  eufScient  to  remark  that 
substances  were  produced  without  any  visible  mechanism, 
oder  circumBtances  apparently  exactly  similar,  to  show  that 

simplest  plant  was  locked  up  a  secret  of  chemical  manipula- 
}  which  at  present  we  had  not  the  slightest  clue — but  it  was 
1  the  scope  of  bis  present  object  to  point  out  as  a  great 
n  of  plant  work  the  conversion  of  gaaefl  into  solid  matter. 

who  had  grown  mustard  and  cress  upon  a  piece  of  wet 
1  knew  that  a  certain  quantity  of  mould  was  produced.    So, 

lai^r  scale,  every  plant  took  its  substance  from  the 
iphere  and  laid  it  finally  on  the  eoi!,  building  up  daily  what 

becunoxoic  strata  when  weouraelves  were fussiU.  The  whole 
■  linen  and  canvas  vraa  thus  woven  out  of  thin  air,  for  the  flai 

after  the  thread  fibres  bad  been  removed  from  it,  presented 
,me  analysis  as  the  soil  from  which  it  was  taken. 

Lt  the  request  of  the  Chaibmak  (Mr.  Haaelwood),  a  vote  <rf 
a  was  awarded  to  Mr.  Lomaz  for  his  instmcbive  paper. 
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Mr.  WOOTOB  remarked  that,  although  they  could  not  well 
separate  chemical  from  physiological  or  life  action,  cases  cropped 
up  in  which  chemical  action  was  seen  to  be  produced  without, 
apparently,  the  intervention  of  life.  There  was  another  curious 
fact,  namely,  that  while  on  the  one  hand. there  was  such  a  variety 
of  colour  produced  by  the  action  of  light,  the  brightest  sea  weed 
was  found  in  the  deepest  water,  and  in  the  darkest  caves. 

Mr.  DowSETT  added,  the  bright  sea  weed  could  not  be  grown 
in  aquaria,  unless  the  light  reached  it  through  a  tinted  medium. 

The  Chairman  (Mr.  Haselwood)  thought  this  would  form  an 
argument  to  show  that  colour  was  not  entirely  due  to  light. 

Mr.  DowssTT  mentioned  another  strange  circumstance ;  that 
lemon,  turpentine,  and  bergamot  were  chemically  the  same,  yet 
emitted  different  odours.  What  produced  the  odours  was  unknown. 

Mr.  Dennakt  directed  attention  to  one  practical  outcome, 
namely,  the  importance  of  instructing  children  in  the  elements  of 
science.  If,  he  said,  the  poor  children  of  large  towns  knew  ever  so 
little  of  the  importance  of  maintaining  a  balance  between  animal 
and  vegetable  life,  their  health  would  be  much  better  than  it  was. 
If  they  would  foster  and  nurture  plants  in  their  neighbourhood, 
they  would  be  much  happier  and  stronger  than  they  were  without 
any  kind  of  foliage. 


October  22nd. 

MICROSCOPICAL      MEETING.  —  "SECTIONS    AND 
SECTION     CUTTERS/'    BY     DR.    HALLIFAX. 

The  Chairman  (Mr.  J.  E.  Haselwood)  read  a  letter  from  Mr. 
T.  W.  Wonfor,  who  had  announced  the  subject,  apologising  for  his 
absence  through  illness,  and  called  upon  Dr.  Hallifaz,  who  had 
consented  to  fill  up  the  gap. 

Dr.  Hallifax  said  he  much  regretted  the  absence  of  Mr. 
Wonfor,  who  would  have  enlightened  them  upon  the  subject  much 
more  than  he  conld«     His  object  would  be  to  give  them  a  practical 
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u-^nnolictU  aa  Car  m  powibl«— of  DDttinga  tor  mkro- 
d  of  all  the  iuatrnments  which  thej  had  at  commaiid,  u 
e  mode  ia  which  thej  were  emploTed. 

Irst  and  moat  ralaable  cuttiiiK  apparatus  which  he  ahoold 
>re  them  waa  the  inatmment  iurented  by  Bichsrd  Beck, 
■eased  a  verj  fine  screw,  baring  43  tama  to  the  inch,  ao 
■evolution  would  lift  ita43rdpartuf  aninch.andafnictiiHi 
would  obvioualf  diminiah  the  distance  accordinglj.  The 
1  of  the  screw  whs  so  devised  tknt  it  was  divided  into 
so  that  one  wi(B  enabled  to  make  a  cutting  bj  thii 
of  a  thousandth  part  of  an  incb  theoretically,  and  500 
a  inch  practicallj.    Tbe  plate,  too,  was  remarkably  trne. 

inatniment  waa  invented  for  the  purpose  of  catting 
aections  of  vegetable  anbstances  of  a  certain  degree  ot 
with  a  chiael.  If,  however,  the  snbject  were  soft,  a  razor 
lied,  and  for  apecimena  of  this  nature  he  could  not  say 
vention  waa  so  valuable  as  it  was  for  bard  anbatances. 
tei  xipon  the  surface  of  tbe  roucbinea  piece  of  plate  glassy 
»t  that  he  coald  procure, — to  avoid  friction  and  to  allow 
iment  nsed  for  cutting  to  pass  over  it  more  readily,  an 
lb  would  be  found  to  be  as  correct  in  practice  as  it 
leory.  There  was  another  machine  sold  by  Baker,  of 
Tbe  operation  of  the  screvr  was  tbe  same,  but  it  was  not 
in  tbe  same  neat  and  exact  miumer,  eo  that  it  waa 
e  to  get  the  same  refinement  in  the  sections  produced  by 
laselwood,  he  believed,  had  also  brought  one  of  the  most 
rentions,  which  bad  the  advantage  of  a  refrigerating 


Iabblwood  erplained  a  section  catting  machine  known 
tor  Rutbei-ford's.  This  waa  provided  with  a  refrigerator, 
Ing  filled  with  ice  and  salt,  solidified  the  wax  or  other 
in  which  tbe  object  cut  was  "  mounted."  The  screw  was 
e  one  and  was  furnished  with  a  spiing,  which  wonld  fix  it 
rt  of  its  turnings.  Then*  was  a  difficulty  of  obtaining  a 
3tion  of  very  soft  aubatancea,  such  as  animal  tiaaue,  but 
d  the  Oermans  were  able  to  cut  a  section  clean  trough  a 
in,  a  very  diffionlt  operation. 
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Dr.  HAixrPAX  said  he  believed  the  Germans  possessed  the 
secret  of  the  means  of  obtaining  such  a  section,  which  they  did  not 
promalgate  to  the  world.  The  Germans  cat  such  sections  for  sale, 
and  did  it  on  a  very  large  scale. 

Dr.  Hallifax  next  showed  the  method  of  preparing  soft  oljects 
for  catting,  illustrating  his  remarks  by  producing  a  dead  wasp, 
already  attached  to  the  cylinder  by  a  mixtnre  of  gam  and  creosote, 
which  he  recommended  as  a  preservative  of  like  specimens,  as  the 
creosote  remedied  the  brittleness  of  the  gam.  Wrapping  a  strip 
of  paper  round  the  cylinder  so  that  the  top  edge  of  the  paper  was 
about  on  a  level  with  the  wasp,  he  poured  melted  white  wax  into  this 
readily  made  capsule,  pompletely  submerging  the  body  of  the 
insect.  When  cooled,  the  wax  held  the  body  firmly,  a  cutting  of 
the  soft  body  being  thus  safely  made.  He  also  showed  another 
similar  apparatus,  the  "well "  of  which,  however,  was  surrounded 
by  a  glass  plate,  the  smoothness  of  which  obviated,  as  fa^  as 
possible,  friction  with  the  cutting  instrument,  which  he  advised 
shoald  be  moistened  with  methylated  spirit.  He  mentioned  that 
another  mode  of  cutting  was  to  place  the  object  in  the  hand, 
and  there  was,  too,  a  knife  with  two  blades  for  cutting  purposes, 
having  a  screw  by  which  the  two  blades  were  brought  together. 

Mr.  Haselwood  pointed  out  that  there  was  a  newer  invention 
—a  knife  with  three  blades,  so  that  two  sections,  showing  the  con- 
tiguity of  the  parts,  might  be  cut  at  the  same  time. 

Dr.  Hallh^'ax  then  said  that,  in  order  to  procure  an  accurate 
specimen  of  a  minute  section,  it  was  necessary  to  have  one  side  of 
the  razor  ground  perfectly  fiat  so  that  it  might  come  in  direct 
opposition  with  the  object,  and  not  scoop  the  object  and  thus 
destroy  the  specimen. 

Mr.  Habelwoob  observed  that  it  had  been  recommended 
that  the  Is  army  razor  should  be  used,  on  account  of  its  thin 
blade. 

It  was  suggested  by  a  member  that  the  Plantagenet  razor  was 
▼ery  useful  for  snch  a  purpose. 

Mr.  Haselwood  farther  informed  the  meetmg  that,  with  the 
use  of  a  new  medical  instrument,  and  the  ether  spray,  medical 
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rere  enabled  to  take  from  the  bod;  pieces  of  diaettsed  akiii, 
t  thc^  might  etudj  tbe  Tariooe  fonuB  of  akm  disease. 

ir.  HAi.LirAX  next  exhibited  a  aaacer  arrai^ed  to  facilitate 
lacing  of  cnttiogs  on  alidea.  Yery  thiu  sectione,  if  placed 
«r,  and  the  slides  placed  under  them  and  then  raised,  rarely 
ed  the  desired  position.  To  obviate  this  he  had  a  small  bole 
1  in  the  bottom  of  the  saucer,  which  was  tightly  fitted  with  is 
if  wood.  After  the  object  bad  been  floated  into  its  right 
in,  the  plug  was  removed,  and  the  wuter,  running  gently 
left  the  section  in  it«  pi-opcr  place.  The  drilled  hole  should 
lowever,  be  too  large,  otherwise  a  current  would  be  formed 
Mvoj  the  effect  of  its  operation. 

.t  the  conclosion  of  the  meeting,  the  Chairman  annonnoed 
be  next  microscopical  meeting  was  the  last  of  tbe  series  this 
and  it  waa  hoped  that  they  would  have  «  microscopical 
raazione,  and  that  members  would  bring  with  them  tbe 
st  specimens  of  their  collection. 


November  nth. 


^ARY  MEETING.—"  ON  RECENT  EXCAVATIONS 
AT  CISSBURY,"  BY  MR.  ERNEST  WILLETT. 

[r.  Wonfor  had  informed  them  that  excavBtiona  had  been  made 
■bury  during  the  past  summer:  indeed,  ecTenil  of  the  membera 
lemsehes  visited  the  spot;  and,  on  tbe  understanding;  that  a 
detailed  account  would  not  be  unacceptable  to  the  Brighton 
ussex  Natural  History  Society,  he  had  arranged  a  few  not«8 
i  subject  into  the  form  of  a  paper,  for  the  defects  and  short- 
gs  of  which  he  must  ask  their  indulgence.  Had  tbe  site  <^ 
3rk  been  other  than  at  Cissbury,  it  would  hare  been  desirable 
e  preceded  the  paper  with  a.  description  of  the  locality  and 
ion  of  the  earthwork,  but  tbe  spot  must  be  so  familiar  to 
Sussex  man  who  was  interested  in  ethnology,  and  the  camp 
leen  so  frequently  described  that,  in  the  absence  of  fresh 
aation  bearing  on  the  subject,  it  wonld  be  inexpedient  to 
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iccapitalate  minately  tbe  acootmta  given  by  the  varioiiB  archseo- 
Ipgical  anthorities  who  had  treated  on  the  subject.  The  etymology 
of  the  name  had,  too,  been  a  wide  field  for  speculation.  Camden 
in  the  16  th  century,  Cartwright,  Turner,  M.  A.  Lower  in  this,  had 
diacuased  the  question  at  length,  but  the  result  <^  their  several  and 
combined  efforts  was,  he  was  afraid,  eminently  unsatisfactoiy. 
They  all  attributed  it  to  the  "  buiy  "  (or  fort)  of  a  Saxon  General, 
of  whose  occupation  of  the  camp,  or  presence  within  its  walls,  from 
internally  derived  evidence,  we  had  no  proof  whatever.  He  could 
not  accept. the  theory,  in  the  absence  of  all  traces  possible  of 
Saxon  tenancy;  it  might  be  supposed  that  had  the  hill  been 
occupied  by  a  military  chief  (sufBciently  powerful  and  well  known 
to  give  his  name  to  the  place)  some  relics  would  have  been  found 
in  the  numerous  excavations  that  had  been  carried  on  in  and  about 
Cissbury,  of  so  highly  a  civilized  people  as  the  Anglo-Saxons. 
This  was  the  case  with  the  Romans,  who,  though  they  were  by  far 
more  advanced  in  the  culture  of  arts  and  manufactures  and 
manners  of  living  than  our  Grerman  forefathers,  were  but  tempo- 
rarily established  in  this  country,  of  them  we  had  sufficient 
evidence  in  bones,  pottery,  coins.  Sec.,  to  believe  that,  if  indeed  they 
were  not  the  actual  engineers  of  the  Camp,  they  selected  it  as  an 
important  post,  and  held  it  for  some  time.  With  this  brief  intro- 
duction he  would  proceed  at  once  to  the  subject  more  properly 
brfore  them,  hoping,  though  far  from  being  sanguine,  that  future 
excavations  might  reveal  a  Saxon  burial  ground,  or  that  a  deriva- 
tion supported  by  more  patent  external  evidence  might  be  found 
by  some  one  in  an  unlooked  for  source.  He  proposed  to  divide 
Ms  paper  into  three  parts  :— 

I.  To  give  a  description  of  the  pit,  the  galleries  connected 
with  it,  and  the  material  with  which  they  were  filled  in. 

XL  To  state  tbe  reason  for  which  it  appeared  the  pit  and 
galleries  were  made,  and  to  describe  the  various  manufactured 
articles  found,  their  occurrence  and  probable  uses. 

in.  To  compare  the  workings  with  those  of  similar  character 
in  other  parts  of  the  country,  and  to  shortly  consider  the  question 
as  to  who  the  people  were  who  originated  them. 

It  was  difficult,  even  if  it  were  desirable,  to  prevent  these  three 


tions  oveilApping  and  ranmng  one  mto  the  other,  as  thej  were 
timatelj  connected  one  with  the  other. 

The  pit  was  rather  at  the  sonth  eztremitj  of  the  aeriea  of 
k'shaped  hoUowa  which  occupied  the  eonth-weat  corner  of  the 
3.  He  hud  no  eepecial  reason  for  selecting  thia  one  in  par- 
ar,  except  that  it  appeared  not  to  hare  been  pnivioualj 
irbed ;  it  was  of  an  average  size,  and  the  depresaion  from  the 
ral  elope  of  the  hill  was  verj  alight,  only  about  16  degrees. 

The  result  of  the  excavation  showed  i—Firat,  aniface  soil, 
ar  to  that  in  all  on  this  side  of  the  camp,  containing  chipped 
I,  tlakes,  Hud  broken  implemeots,  land  and  oyster  ahella, 
eroue  water-worn  pebbles,  a  few  pieces  of  bone,  and  fragments 
coarse  pottery.  Below  this,  to  a  total  depth  of  five  feet,  caine 
er  of  small  chalk,  mbbte,  and  loam,  of  a  yellowish  colour,  con- 
ing a  few  flint  implements,  one  or  two  fragments  of  bone,  and 
x>Bit  of  chai-coal  surrounded  by  calcined  chalk.  This  stratum 
led  to  extend  beyond  the  area  of  the  shaft  in  north,  aouth,  and 
srly  directions,  and  waa  the  layer  from  which  CoL  Lane  Fox, 
a  extensive  excavations  in  1872,  obtained  the  greater  number 
e  flint  implements  on  which  he  founded  his  able  treatise,  read 
re  the  Society  of  Antiquaries.  Dead  land  aheUa  also  occarred 
is  layer,  of  which  by  far  the  greater  portion  were  Cyelodtma 
ifu  i  but  specimens  of  Belix  nemoraJM,  and  one  of  the  mie 
H.  obvoliila  (now  almost  extinct  in  Sussex),  were  also  found, 
ve  feet  (the  depth  at  which  the  aolid  chalk  at  the  edge  of  the 
ommenced)  the  filling-in  entirely  altered,  being  composed  of  a 
t  red  earth,  full  of  flints  worked  and  nnworked,  numberless 
pings,  a  fragment  or  two  of  stags'  homa,  and  several  patches 
harcoal.  Thia  femginous  deposit  was  mnch  thicker  in  the 
re  than  at  the  sides  J  it  seemed  much  trodden  and  worn,  the 
emeota  were  mostly  huddled  together  at  the  centre,  but 
irked  or  merely  broken  flints  occurred  all  through  the  layer. 

At  10  feet  it  was  replaced  by  large  blocks  of  pure  chalk  (in 
•  coaes  roughly  squared)  looaely  thi-own  in,  the  interstices  not 
.  up  by  looacr  or  smaller  material.  No  change  was  observable 
.bout  three  feet,  but  here,  viz.,  at  13  feet,  came  a  repetition  of 
■ed  earth  above  mentioned,  with  the  same  characteiiatica,  bat 
lo  thick  as  the  one  above,  two  feet  being  the  greatest  depth  at 
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the  centre  and  tbinning  oat  to  8iz  incbes  towards  tbe  circum- 
ference, and  this  did  not  extend  to  the  sides  by  18in.  Tbe 
remainder  of  tbe  debris,  i,e.,  from  16  feet  to  tbe  bottom,  was  pure 
cbalk,  but  it  differed  from  tbe  layer  above  in  tbat  tbe  blocks, 
thou|;^b  loosely  tbrown  in,  bad  tbeir  interstices  filled  witb  small 
chalk,  rubble  and  loam.  Througbont  tbis  layer  were  distributed 
the  implements,  wbicb  would  hereafter  be  more  fully  described, 
and  with  which  he  concluded  the  original  sinking  was  done.  They 
consisted  for  the  most  part  of  tbe  broken  pieces  of  the  antlers  of  the 
red  deer,  showing  more  or  less  marks  of  usage  and  manufacture, 
four  scapulse  (shoulder  blades)  of  hos  longifrons,  and  one  of  the 
common  pig,  one  or  two  flint  implements,  and  a  few  broken  flints. 
The  thickness  of  the  last  deposit  made  up  a  total  of  20ft.  from  the 
ground,  and  which  was  tabulated  as  follows : — 

Surface  soil  2ft.,  cbalk  rubble  3ft,  red  earth,  Ac.,  5ft.,  chalk 
blocks  3ft.,  red  earth,  &c.,  3ft.,  chalk  blocks  4ft.,  total  20ft.  At  a  depth 
of  17ft  from  the  surface  in  the  north-west  comer  he,  not  altogether 
nnexpectedly,  came  upon  the  mouth  of  a  cave.  He  said  not 
altogether  unexpectedly,  because  he  bad  previously  seen  similar 
caves  in  another  pit  in  the  camp,  though  on  a  much  smaller  scale. 
And  as  the  workmen  proceeded,  one  by  one  were  displayed  to 
view  the  series  of  eight  caves,  which  constituted  the  chief  interest 
in  their  work.  These  caves,  as  could  be  seen  by  tbe  ground  plan, 
ran  laterally  in  all  directions,  and  were  filled  before  the  excavation 
to  within  from  1ft  to  2ft  from  tbe  top  witb  loose  blocks  of 
chalk  partly  converted  into  a  kind  of  stalagmite  by  beirg 
cemented  together  by  carbonate  of  lime,  derived  from  the  percola- 
tion of  rainwater  through  the  chalk  above;  it  was  exceedingly 
bard,  and  required  a  considerable  blow  to  detach  the  pieces  which 
it  was  necessary  to  remove,  but  this  hardness  was  not  so  observable 
at  tbe  entrances,  and  from  the  month,  running  in  a  few  feet,  there 
was  distributed  some  red  earth,  containing  a  few  pieces  of  bone 
and  an  implement  or  two.  The  caverns  were  of  an  irregular 
height,  owing  to  the  roof  giving  way  more  in  some  places  than 
in  othera,  but  the  variation  was  from  three  to  five  feet ;  the  width 
of  each  was  undetermined,  as  in  some  instances  the  separation 
from  one  another  was  merely  effected  by  a  barrier  of  this  stalag- 
mite, and  had  it  been  considered  safe  to  remove  tbis  they  would 
probably  have  found  that,  witb  the  exception  of  a  block  of  chalk 
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left  here  and  there  for  support  to  the  roof,  the  whole  seriea  was,  in 
faot»  very  nearly  one  large  care,  with  aeveral  opening.  This  was 
not  the  case  in  every  instance,  and  where  they  were  enabled  to 
measare,  from  side  to  side,  the  width  of  the  actual  chamber  was 
about  4ft. 

Cave  No.  1  was  explored  to  a  length  of  19ft,  at  which  the  solid 
chalk  was  not  reached,  for  the  wall  there  was  still  composed  of 
blocks  of  stalagmite,  and  on  placing  a  lighted  candle  to  a  chink 
the  effect  of  a  strong  draught  was  observed.  Now,  on  the  surface, 
at  a  distance  of  20ft.,  there  was  an  indication  of  another  shaft, 
from  which  he  thought  it  was  but  natural  to  conclude  that  they 
communicated  one  with  another.  A  similar  case  occurred  in  No. 
6  cave,  but  there  an  unimportant  difference  was  observed,  for  in 
this  instance  they  did  clear  the  pit  to  the  solid  wall,  and  a  squared 
aperture  of  a  few  inches  was  found.  If  this  communicated  with 
another  open  shaft  (as  it  was  reasonable  to  suppose  was  the  case), 
it  was  somewhat  strange  that  it  was  so  small  as  to  pi*eclude  the 
interchange  of  anything  except  words  or  very  little  articles 
between  people  stationed  on  either  side.  Part  of  a  layer  of  undis- 
turbed flint,  of  an  exceedingly  fine  quality,  lay  at  the  bottom  of 
the  galleries,  and  several  detached  pieces  occurred  all  through  the 
filling  up  of  the  caves.  Another  layer  of  an  inferior  quality  was  to 
be  seen  in  the  west  side  of  the  shaft,  at  a  depth  of  10ft.,  and  two 
vertical  veins  cut  through  the  pit,  one  ranning  N.W.  and  S.E.,  the 
other  nearly  due  E.  and  W. ;  the  latter  dipped  to  the  south,  at  an 
angle  of  63  degrees. 

Commencing  the  second  division  of  the  subject,  various  had 
been  the  suggestions  as  to  the  purpose  for  which  these  galleries 
had  been  made.  A  very  natui-al  theory,  and  which  seemed  to 
present  itself  first  to  the  mind  was,  that  they  were  dwelling  places, 
or  at  least  caves  of  refuge,  if  not  for  the  whole  year,  at  least  for 
seasons  when  the  winter  storms  would  i*ender  the  rude  wattle  huts 
but  a  poor  shelter  against  the  inclement  weather;  or  when 
harassed  by  wai*,  the  tribe  in  possession  might  have  a  safe  retreat 
for  the  women  and  children.  He  did  not  say  that  this  might  not 
have  been  a  secondary  purpose  to  which  they  might  have  been 
applied,  but  he  deemed  it  highly  improbable  primarily  that  for 
either  of  these  purposes  they  would  have  gone  so  deep;  and 
secondly  that,  had  they  done  so,  that  a  people  even  so  barbaric  as 
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these  inbabitants  mnst  have  been,  ahonld  not  have  left  some  traces 
in  pottery,  charcoal,  remainB  of  bones,  of  a  continued  habitation. 
Another  suggestion  was  that  they  were  storage  bams  for  grain, 
and  what  yalnables  they  became  possessed  of,  bat  if  so  why  should 
the  shafts  be  filled  up  again  so  cai^f ally  ?  And  how  was  the  entire 
absence  of  anything  of  the  sort  accounted  for  ?  A  friend  of  his 
from  Cambridge  suggested  that  they  had  been  used  as  smugglers' 
caves ;  but  this  supposition  could  not,  he  thought,  be  maintained. 
Another  explanation  must  be  sought,  and  he  was  fully  convinced, 
in  his  own  mind,  that  the  main  purpose  in  view  by  the  original 
excavators  of  the  shaft  and  galleries  **  was  to  obtain  a  supply  of  the 
flint  which  occuiTcd  at  this  depth,  for  the  manufacture  of  the 
implements  found  so  abundant  on  and  immediately  under  the  turf, 
and  of  which  so  many  cartloads  of  chippings  could  be  obtained  at 
Gissbnry."  This  theory  was  not  his  own,  it  was  suggested  nearly 
two  years  ago  by  Canon  Green  well,  who  had  said  for  some  time 
that  in  his  opinion  these  workings  would  be  discovered,  if  only  one 
went  deep  enough.  He  at  first  received  it  with  great  incredulity, 
and  for  a  long  time  was  not  convinced,  but  as  the  evidence  which 
he  boped  to  adduce  was  gradually  i*evealed,  he  could  no  longer 
hold  out  against  it. 

The  first  objection  which  was  urged  by  everyone  unacquainted 
with  corroborative  evidence,  was,  "  Why  should  they  go  so  deep  for 
flint  when  they  could  get  it  on  the  surface  P  "  To  this  was  an- 
swered that  the  flint  was  much  softer  and  more  easily  worked  when 
freshly  pi'ocured  than  when  it  had  been  dehydrated  and  weathered 
by  exposure,  and  further,  this  had  been  so  often  proved  that,  at 
the  manufactory  of  gun  flints,  which  was  still  canned  on  at  the 
little  town  of  Brandon,  in  Suffolk,  they  procure  their  raw  material 
at  a  considerable  depth.  Thus  much  for  the  suggestion.  Did  the 
internal  evidence  support  it  ?  Yes,  he  thought  eminently  it  did. 
In  the  bottom  of  cave  6,  as  before  mentioned,  existed,  only 
partially  worked  out,  a  layer  of  fine  soft  flint  which  must  have 
extended  over  the  whole  surface  occupied  by  the  base  of  the  shaft 
and  caves.  In  thia  layer  was  observed  a  small  hole  in  which  a  flint 
had  once  rested  in  situ,  and  from  which  it  had  been  extracted,  and 
from  the  numerous  minute  chippings  still  in  the  bed,  it  was  evident 
that  it  was  chiselled  out.  The  caves  ran  in  the  same  line  as  the 
layer  of  flint,  and  on  the  sam^  level,  and  were  filled  up  just  as  one 
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would  expect  tb em  to  be  if  tbis  tbeoiy  was  acceptable,  i.e.,  in  eacli 
cave  by  the  loose  blocks  tbat  bad  been  detached  in  working  ont 
one  of  tbe  otbers,  wbicb  would  natnrallj  be  tbrown  in  wben  the 
mineral  was  exbansted,  rather  than  be  dragged  to  the  surface. 

He  must,  incidentally,  mention  a  curious  fact  noticed,  viz.,  tbe 
occurrence,  not  exactly,  but  nearly,  in  the  centre  of  the  base  of  the 
open  shaft,  of  a  small  cutting,  one  foot  deep  and  wide,  and  two 
feet  long ;  it  was  filled  by  chalk  loam,  and  there  was  not  a  trace  of 
charcoal,  or  of  discoloured  chalk,  which  might  have  indicated  the 
presence  of  a  fire.  It  had  been  suggested  that  it  might  have  been 
an  experiment  to  see  if  another  layer  did  not  immediately  underlie 
the  one  that  had  been  worked  out,  and,  finding  tbis  not  to  be  the 
case,  no  further  use  was  made  of  it.  He  could  account  for  it  in  no 
other  way.  Turning  to  the  vanous  manufactured  articles  f onnd 
(consisting  mainly  of  flint  implements  and  bones),  and  their  occur- 
rence and  appearances,  it  would  be  observed  by  looking  at  the 
diagram,  that  the  character  of  the  deposit  below  the  level  of  the 
onginal  chalk  surface,  was  divided  into  four  distinct  strata,  two  of 
red  earth  and  two  of  blocks  of  chalk.  As  to  the  relation  of  the 
traces  of  man's  presence  with  one  and  the  other,  it  might  be 
roughly  stated  that  the  worked  flints  occurred  in  the  red  earth,  and 
the  bones  were  associated  with  the  chalk ;  this  was  not  absolutely 
correct,  as  there  were  several  minor  instances  au  contraire,  but  it 
was  substantially  so. 

Taking  the  bones  first,  then,  they  were  represented  by  pieces 
of  the  antlers  of  the  red  deer,  variously  manipulated.    There  were 
in  ^11,  the  fragments  of  about  ten,  more  or  less,  in  a  poor  state   of 
preservation,  much  broken,  and  therefore  not  showing  so  plainly 
their  original  shape  as  some  that  had  been   found    elsewhere. 
There  was  only  one  fair  example  of  that,  of  which  he  hoped  to  find 
several,  viz.,  the  instruments  with  which  we  might  fancy   the 
excavation  was  principally  carried  on ;  this  was  the  antler  stripped 
of  all  its  tines,  except  the  brow  tine,   which  thus  formed  both    a 
powerful  pick,  and,  when  reversed,  a  hammer,  and  was,  in  fact,  the 
prototype  of  the  implement  (in  wood  and  iron),  at  present  in  use 
for  the  same  purpose  at  Brandon.     It  measured  llin.,  and,  though 
broken,  it  was  evidently  a  new  tool,  as  it  did  not  show  those  marks 
of  tbe  workman's  hands  which  were  so  plainly  visible  on  similar 
tools  found  in  other  localities,  to  any  extent,  the  only  marks  of 
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manofactnre  being  that  the  brow  ridge  had  been  jagged  off.  Next 
this  was  the  remains  of  a  tool  mannfactured  from  the  top  end  of 
an  antler ;  in  this  an  attempt  bad  been  made  to  sever  it  bj  cutting, 
but  it  had  been  abandoned,  possibly  a  mark  of  impatient  snapping. 
The  handle  in  this  specimen  was  much  woiii,  but  it  was  difficult  to 
determine  whether  it  had  been  intended  for  a  pick  or  a  drill ; 
perhaps  both,  more  probably  the  latter,  as  it  was  unusual  to  find 
the  picks  made  from  the  cup  end.  Then  there  were  the  tines, 
which,  broken  off  as  they  were  to  enable  them  to  use  the  pick  more 
comfortably,  became  in  themselves  useful  implements.  An 
example  of  their  use  occurred  in  cave  6,  for,  in  the  entrance,  there 
was  a  block  of  chalk  partly  detached,  and  the  hole  bored  evidently 
hy  a  tine,  to  prize  the  block  down,  was  still  apparent. 

In  the  pit  opened  by  Mr  Tyndall  in  January,  a  horn  was 
found  with  all  the  tines  broken  off,  and  a  hole  in  the  thickest  part 
for  the  insertion  of  a  celt ;  this  form,  common  enough  among  pre- 
historic nations,  having  been  found  in  the  Swiss  lake  dwellings, 
and  elsewhere,  did  not  occur  in  his  pit,  though  at  15ft.  they  found 
a  very  perfectly  fashioned  celt,  which  might  have  bt;en  from  one  of 
these  tools,  the  handle  being  broken.  Associated  with  these  picks 
were  the  fragments  of  five  scapul®,  for  the  identification  of  which 
as  ho8  hngifrons  and  pig,  be  was  indebted  to  the  kindness  of 
Professor  Flower,  F.RS.,  of  the  College  of  Surgeons.  Their 
occarrence  with  the  picks,  and  the  absence  of  any  other  bones,  was 
most  singular,  and  he  had  suggested  that  they  might  have  been 
BhoveLs,  which  idea  was  favoured  by  the  scratcbings  on  them,  and 
by  the  fact  that  in  three  cases  out  of  the  four  the  large  anterior 
Bpine  had  been  cut  down ;  they  were  very  remarkable,  and  we  had 
Rood  reason  for  believing  that  these  bones  had  not  before  been 
found  under  the  same  conditions,  and  evidently  for  these  uses. 
He  coold  hardly  apply  the  same  remarks  to  the  smaller  one, 
though  its  occurrence  alone  was  curious. 

The  next  things  which  claimed  attention  were  the  flint  imple- 
ments, and  if  they  were  in  any  way  inferior  in  importance  to  the 
bones  m  point  of  rarity,  they  made  up  this  deficiency  by  their 
abundance.  Colonel  Fox,  in  the  second  of  the  exhaustive  and 
admirable  papei*8  on  the  Sussex  Hill  forts,  entered  into  a  long 
dissertation  on  the  Cissbury  implements,  and  divided  them  into 
about  15  different  types,  which  were  massed  into  two  groups,  and 
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•divided  into  about  25,  as  might  be  seen  hj  reference  to  tbe 
jre-named  paper.  He  had  tor  aimpUcitr'a  sake,  dirided  these 
>  aiz  groups.  Of  theae  90  atones,  he  looked  npon  few  aa 
shed  weapons,  regarded  from  an  external  point  of  Tiew,  but 
sidered  that  many  were  finished  as  far  as  the  parpose  for  which 
Y  were  intended  to  be  applied,  ns  for  instance,  tbe  wedges  and 
imer  stones  would  not  be  considered  hs  typical  specimena  of 
lithic  stone  art,  but  when  one  looked  at  the  two  opposite, 
aely,  the  pointed  and  buttered  ends  of  the  wedge,  and  face  of 
baromer  atone,  it  was  seen  how  nsefu]  they  conid  be  in  the 
ids  o!  a  people  to  whom  the  use  of  iron  was  unknown,  in 
wjhing  blocks  of  chalk.  Forty-fire  (or  nearly  one  half  the 
)le  amount)  were  roagh  unfinlahed  corea,  i.e.,  flints  which  had 
a  worked  more  or  leas,  but  which  did  not  show,  from  secondary 
}ping,  any  marks  of  completion  or  naage ;  and  these  mast  be 
ced  opon  either  aa  having  been  foand  unfit  to  be  manufactured, 
lome  flaw  in  the  grain  of  the  flint,  or,  from  the  incompetence 
the  pai't  of  the  workman,  to  have  been  cast  aside  as  spoilt 
erial,  rather  tiian  to  be  archaic  types  of  hatchets  or  axes  cS 
eolith  ic  forma. 

Then  came  the  wedges  to  which  reference  bad  been  made  and 
correlative  hammera.    Of  scraper-like  objects,  i.e.,  stones  with 

aide  flat  and  the  other  levelled  up  to  it  by  small  chippings, 
ie  were  seven.  One  was  mode  of  a  very  enriona  flint  indeed. 
>re  were  in  all  twelve  celts,  moatly  of  tbe  common  wide  type, 
lAer  at  one  end  than  the  other.  Of  their  use  we  could  only 
;nlate,  as  he  was  not  aware  of  any  of  the  shape  ever  having 
1  found  affixed  to  a  handle;  they  occnrred  with  one  or  two 
options  at  eight  feet  Of  the  used  flakes  two  were  vety  good, 
ig  worked  into  tbe  form  of  knives,  and  showed  evidence  of 
r  use  in  that  capacity,  for  which  they  were  well  adapted. 

So  much  had  been  previously  written  on  tbe  character  of  the 
ibuiy  flinta  by  Colonel  Fox,  Dr  Stevens,  and  others,  that  he 
lid  not  refer  to  them  at  more  length  than  simply  to  say  that, 
Ist  at  work  in  Aiignat,  he  obtained  several  good  implements 
a  ibe  surface  aoil  round  about  the  mouth  of  the  pit,  some, 
■ed,  in  a  high  state  of  finiab.  Several  plainly  eifaihit  Steen. 
pp  markings.  One  thing  of  interest  that  turned  np  was  a 
e  of  hard  qnartzite,  and  which  hod  one  of  its  aides  polished  bj 
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frictum.  This  was  highly  important,  in  that  its  presence 
soggested  that  the  few  pieces  of  polished  stone,  which  had  been 
foand  in  and  aboat  the  camp  from  time  to  time,  had  been  groand 
on  the  spot,  and  not,  as  had  been  suggested,  that  the  chipped 
flints  were  polished  elsewhere ;  though  he  certainly  should  be  glad 
to  see  more  extensive  proofs  that  this  was  the  case  by  the  presence 
of  a  grinder's  shop  among  the  many  chipping  places  that  were  still 
left  on  Cissbnry/  It  was  also  worthy  of  remark  that  with  reference 
to  the  dehydration,  oxidation,  or  separation  of  the  silica  of  the  flint, 
or  whatever  it  was  that  caused  the  alteration  of  colour  to  flints 
exposed  on  or  near  the  surface  on  chalk  soil,  that  in  the  first  few 
feet  all  were  so  patinated  to  the  depth,  varying  from  the  thickness 
of  a  sheet  of  paper  to  an  eighth  of  an  inch,  and  that  the  lower 
down  the  shaft  they  found  them  the  less  they  were  whitened.  For 
instance,  those  occurring  in  the  red  earth  deposit  at  eight  feet  were 
no  more  than  just  discoloured,  while t  the  few  found  at  15  feet,  and 
below,  were  as  fresh  as  the  day  they  were  fashioned  from  the 
natural  sponge.  All  the  stones,  however,  in  the  red  earth  deposits 
were  covered  instead  with  a  crust  of  carbonate  of  lime  which  was 
easily  detached  by  water  and  scraping.  It  was  curious  that  the 
analysis  of  the  two  colours  of  flint  had  shown  no  appreciable 
difference  in  degree  of  silica  and  lime,  as  it  was  only  in  chalk 
districts  that  this  was  observed,  the  implements  of  the  drift  type 
and  others  found  on  sandy  soils  retaining  their  onginal  colour  to  a 
high  degree.    This  dehydration  took  place  on  the  upper  surface. 

As  to  the  occurrence  of  these  remains  at  the  various  levels,  the 
first  two  feet  presented  such  appearances  as  one  would  expect  to 
find  in  other  parts  of  the  camp.  The  chalk  rubble  deposit  also 
extended  over  the  part  of  the  camp  beyond  the  area  of  the  shaft, 
and  was  not  remarkable  for  much,  except  that  it  contained  charcoal 
and  flint  implements.  But  when  they  came  to  the  red  earth  deposits, 
they  had  two  very  marked  periods  of  the  temporary  cessation  of 
the  filling  in  of  the  shaft ;  they  both  presented  such  characters  as 
one  would  expect  to  find  if  these  levels  were  occupied  as  flint  work- 
shops by  the  tribe  who  had  sunk  the  shaft  after  they  had  nearly  or 
comi>letely  worked  out  the  flint  and  partly  filled  it  in.  They  were, 
in  the  first  place,  trough- shaped,  deeper  in  the  centre  than  at  the 
sides,  and  the  material  appeared  to  be  much  trodden ;  fragments  of 
charcoal  were  observed,  and  very  numerous  in  both  cases  were  the 
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rtn^Ii  flinta,  chippinga,  and  fabricated  tools.  In  tlw  ca«e  of  the 
lower  itratam  tbis  was  farther  eridenced, — tbat  all  arooBd  the  aides 
of  tbe  abaft  at  tbia  level  (vie.,  12  feet)  were  to  be  seen  marks  of 
abmaion  and  weathering  in  the  chalk,  pitted  over  with  email  holes 
or  weather  markings. 

In  brief,  tbe  entire  case  (so  far  as  reasoning  from  circam- 
stantial  evidence  was  safe)  appeai-ed  to  be  tbis : — 1.  Tbe  neolitbic 
tribe  who  held  Gissbnr;  might  have  excavated  tbe  shaft  till  tbej 
came  to  the  In-^r  of  flint ;  this  thej  worked  out  to  the  extent  oC  the 
area  of  tbe  shaft,  and,  having  found  hj  experiment,  or  being  aware 
from  formereiperience,  that  another  lajer  was  not  to  be  met  with  for 
some  distance,  the;  drove  heudinga  in  all  directions  into  the  chalk, 
and  worked  out  the  layer  horizontally  to  a  certain  distance,  leaving 
here  and  there  a  pillar  to  support  the  roof.  2.  That  these  galleries 
were  driven  one  after  another,  and  not  all  at  the  aame  time,  for  it 
would  not  be  worth  while  to  lift  the  detached  blocks  to  the  top; 
and  it  seems  that,  when  they  bad  raised  all  tbe  flint  thej  conld  in 
one  direction,  tbej  filled  the  first  gallery  with  the  Mbrit  from  a 
second. 

He  bad  already  remarked  on  the  probable  copjimction  of  two 
or  more  pita ;  this  would  be  naturally  advantageous  for  comEanni' 
cation  to  those  at  tbe  base  of  two  approximate  shafts,  and  one  'aras 
surprised  to  find  the  apertures  not  larger.  When  tbey  bad  worked 
oat  tbe  flint  around  one  shaft  as  far  as  they  considered  it  safe,  they 
sank  another,  and  threw  the  output  of  tbe  second  shaft  into  tbe 
first  The  implements  which  bad  been  nsed  and  broken  in  one 
place  would  naturally  be  left  at  tbe  bottom,  it  not  being  worth 
while  to  carry  such  away.  He  could  account  for  the  red  earth 
flint  implement  deposits  by  supposing  that,  wbon  the  shafts  were 
partially  filled  up  with  blocks  of  chalk,  they  pi'esented  a  very 
favourable  place  of 'retreat  as  workshops  during  bad  weather.  It 
was  much  less  exposed,  and  a  certain  amount  of  flint  might  have 
been  left  from  the  gulleries  in  the  abaft  for  this  purpose, "  thus  lay- 
ing up  flint  for  a  rainy  day."  Then,  in  process  of  time,  it  became 
necessary  to  do  something  with  the  large  accumulation  of  chalk  oa 
the  surface,  and,  it  might  be  supposed  that  it  was  thrown  into  an. 
open  pit,  thereby  raising  its  level  again,  which  might  again  be  used 
as  a  protection  by  the  workmen  who,  though  less  sheltered  than  when 
deeper,  would  have  less  climbing  and  descent  in  getting  to  their 
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poafti.  Tbera  irere  no  steps  cat  in  the  sides  sadi  as  woM,  adnit 
of  being  used  for  aaoent^  bat  this  would  hardly  be  neeessafj,  as  a 
rode  kind  of  ladder  made  of  a  tree,  with  its  branches  cat  off  abooi 
a  foot  from  their  oonjanction  with  the  tarank,  would  answer  the 
purpose,  and,  moreoTer,  coold  be  remoTed  from  <xie  shaft  to 
another,  as  occasion  required. 

It  now  remained  bat  to  compare  these  woridngs  with  thoas 
found  in  other  parts  of  the  coantiy,  and  then  to  oimsider  what 
oonclosion,  as  to  any  date  that  may  be  assigned  to  their  ose,  maybe 
safely  arrired  at  from  the  evidence  before  them.  Ghrime's  Crfares, 
near  Brandon,  explored  by  Canon  Greenwell,  of  which  a  fall 
account  appeared  in  the  Etknolo^ioal  Jaurmal  at  Jmaaarj^  1871« 
Backenham  and  Eaton  in  Norfolk,  Grayford  and  Dartford  in 
Kent,  the  Spiennes  workings  in  Belgium,  and  the  Penpits  in 
Wiltshire.  Time  woold  allow  him  to  refer  only  to  the  first  of 
these.  0>nBidering  the  similarities  and  differences  between  the 
Grime's  Graves  workings  and  the  Cissbary  pit,  the  former  were 
found  so  numerous  and  the  latter  so  unimportant,  that  if  additional 
eridenoe  was  wanting  to  support  the  "  Flint  working  theory  at 
Cissbary,"  there  would  be  overwhelming  testimony.  There  were 
the  workings,  which  were  in  full  swing  some  thirty  centories  ago^ 
still  carried  on,  and  it  was  a  most  interesting  example  of  how 
natural  features,  assisted  by  tradition,  might  afford  the  same 
employment  to  succeeding  generations  in  one  locality.  The  flint 
at  Grime's  Graves  lay  rather  deeper  than  at  Cissbary,  being  38ft. 
from  the  sarface,  instead  of  20,  though  at  Brandon,  distant  only 
about  a  mile  to  the  south-west,  this  same  layer  came  much  nearer 
the  surface,  bat  it  was  not  there  quite  of  such  good  quality.  The 
means  of  reaching  and  raising  it  were  the  same,  viz.,  sinking 
shafts  at  irregular  distances,  and  driving  headings  laterally,  though 
the  shaft,  which  was  opened  by  Mr  Greenwell,  was  found  to  de- 
crease in  width  from  28ft.  to  12ft.,  instead  of  being  perpendicalar. 
A  layer  of  inferior  flint,  called  in  Suffolk  "  wall  flint "  (for  its  an- 
fitness  for  flint  knapping  and  therefore  used  for  building  purposes), 
was  met  with  in  both  cases,  that  at  Grime's  Graves  being  7}f t. 
above  the  floor  flint;  that  at  Cissbory  10ft.  The  galleries  at 
Grime's  Graves  seemed  to  be  driven  more  in  straight  lines  than  at 
Cissbuiy,  and  the  connection  between  the  pits  effected  by  larger 
openings.    Qn^  most  v?inaricable  occorrenoe  was  met  with  Sit  the 
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a  firat  gftlleij  »t  Grime'i  Onvea,  21ft.  from  the  montii, 
oooont  of  Tfaicb  he  qnotod   Conoit   Greenwell's   own 

roof  hod  given  way  about  the  mid^e  of  the  gallcT;  and 
>  the  whole  width  of  it  to  the  roof.  Oa  remoTisfl  this, 
the  end  came  in  view,  it  was  seen  that  the  flint  had  been 
t  in  three  places  at  the  end,  forminj;  three  hollows  ex- 
ijTond  the  chalk  face  at  the  end  of  the  gallery.  In  front 
iieae  hollows  were  laid  two  picks,  the  handle  of  each  to- 
month  of  the  gallery,  the  tinea  pointing  towards  each 
twing  in  all  probability  that  they  had  been  nsed  re* 
by  a  right  and  a  left  handed  man.  The  day's  work  over, 
ad  laid  down  each  hia  tool  ready  for  the  next  day's  work ; 
!  the  roof  bad  fallen  in  and  the  pioVs  had  never 
vered.  I  learnt  from  the  workmen  that  it  wonld 
btsen  safe  to  eioarate  further  in  that  direction, 
at  the  point  being  broken  np  by  cracks  so  as  to  prevent 
nm  standing  firm.  It  was  a  most  impressive  eight,  and 
to  be  forf^tten,  to  look,  aft«r  a  lapse,  it  may  be,  of  3,000 
a  a  piece  of  work  nnfinisbed,  with  the  tools  of  the  work- 
lying  triiera  they  had  been  placed  so  many  centariea  ago. 
;be  pickewas  the  skull  of  a  bird,  bnt  none  of  the  other 
hese  two  picks,  as  was  the  case  with  many  of  those  fonnd 
,  had  upon  them  an  incrustation  of  chalk,  the  snrface  of 
e  the  impression  of  the  workmen's  fingers,  the  print  of 
leing  most  apparent.  This  had  been  caused  by  the  chalk, 
h  the  workmen's  hands  became  coated,  being  transferred 
idle  of  the  pick." 

ihaft  itself  seemed  to  be  Med  np  at  Oiasbaiy  with  the 
m  another,  or  even  from  several,  but  was  not  arranged  in 
yers.  It  varied  much  from  chalk  to  sand,  but  atnodepth 
ihangea  sufficiently  distinct  to  measure.  It  was  remark- 
no  pottery  was  found  in  either  case,  for  though  their  pit 
tppear  ever  to  have  even  been  used  as  a  receptacle  for 
«r  than  chalk  and  Qint,  the  one  opened  by  Mr.  Tyndall 
y  last,  to  which  there  were  no  galleries  attached,  con- 
reat  quantity  of  bonea  which  appeared  to  be  the  remains 
)  uaed  as  food ;  in  this  there  was  also  no  pottery.     As  to 
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the  animal  remaiiis,  the  excaTaimg  tools  made  from  stag^a  bom 
^rere  far  more  nnmeioaa  in  Norfolk.     In  all.  Canon  Greenwell 
found  79  picks,  aome  very  perfect,  showing  marks  of  osage,  bj  tbe 
^vrell-wom  handles,  more  plainly  than  anj  obtained  at  Cissbiiiy. 
6nt  when  other  organic  relics  were  examined  tbe  principal  difference 
between  the  two  places  were  seen.    At  Grime's  GrsTes  tbe  bones 
^were  entirely  from  domesticated  animals  —  Bo9  Lcmgifrofnt^  goat^ 
sheep,  pi^,  and  dog — ^from  which,  and  the  fact  that  the  majority  of 
the  horns  of  tbe  red  deer  there  found  were  shed,  it  was  argued  that 
the  race  had  passed  beyond  the  hunting  stage  and  was  verging  on 
the  agricultural ;    a   few  fragments  of  a  broken  statae  carved  in 
cbalk  also  occarred.    The  Gissbury  bones,  such  as  had  been  foond, 
were  nearly  all  feral.    Bo$  Primigenius,  otter,  and  stag  were  repre- 
sented.   The  two  skulls  of  arus  which  Mr  Tyndall  obtained  were 
as  large  as  any  ever  foand,  and  it  was  also  the  first  time  the 
progenitor  of  the  Chillingham  cattle  had  been  found  in  connection 
with  neolithic  remains  in  the  South  of   England.       Then,   in 
conclusion,  there  was  the  question  who  were  the  people  who  made 
these  shafts,  and  when  did  they  live  ?  and  Mr  Green  well  had  written 
so  clear  a  statement  of  his  reasoning  thereon,  that  he  could  not  do 
better  than  read  it,  as  it  seemed  as  applicable  to  Cissbuiy  as  well 
as  to  the  locality  for  which  it  was  written. 

''  There  had  been  only  two  periods  during  which  flint  of  the 
quality  found  there  has  been  quarried  as  extensively  as  these 
workings  imply.    One  is  the  age  when  stone  was  the  material  used 
in  the  fabrication  of  weapons  and  cutting  implements ;   tbe  other 
and  much  later  one,  when  it  was  used  in  the  manufacture  of  gun- 
flints.    It  is  evident  that  the  latter  period  was  not  that  when  these 
pits  were  excavated;    for  the  animal  remains  alone  point  to  an 
earlier  one,  without  taking  into  consideration  the  fact  that,  since 
the  invention  of  fire-arms,  flint  and  cbalk  have  never  been  quarried 
by  other  tools  than  those  of  iron.    There  remains,  then,  the  period 
during  which  stone  was  used  for  weapons  and  implements.      This 
period,  no  doubt,  was  to  a  certain  extent  contemporary  with  the  age 
when  bronze  was  also  in  use  for  certain  articles.      But  before  that 
time  a  pure  stone  age  bad  prevailed,  when  no  metal,  except  perhaps 
gold,  was  known.   To  this  early  period,  the  Neolithic,  I  think  these 
extensive  workings  must  be  referred.      The  quantity  of  flint  that 
has  been  obtained  from  the  pits  (at  Grime's  Graves)  is  so  great, 
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and  the  supply  of  material  for  implements  was  so  -^erj  large,  that 
it  is  difficult  to  nnderstand  how  operations  on  a  scale  so  extensiTe 
coald  have  been  required  when  the  use  of  stone  must  have  been  to 
a  great  extent  superseded  by  metal.  During  the  time  when  both 
stone  and  metal  were  in  use,  flint  was  required  more  for  smaller 
weapons,  such  as  arrow  points',  and  for  articles  like  scrapers,  saws, 
and  knives,  than  for  larger  implements  such  as  hatchets.  The 
perforated  stone  axes,  which  were  no  doubt  in  use  together  with 
bronze,  are  never  made  of  flint.  We  may  regai'd  these  workings, 
then,  as  belonging  to  the  neolithic  age,  when  metal  was  unknown, 
but  when  the  grinding  and  polishing  of  stone  was  underst-ood. 
The  piilsBolithic  age,  when  flint  was  most  extensively  used  in  the 
same  district,  cannot  have  been  that  of  the  working  of  these  pits  ,* 
for,  apart  from  the  fact  that  nearly  all  the  drift  implements  have 
been  made  from  surface  flints,  and  those  generally  not  belonging 
to  flint  of  the  quality  obtained  at  Grime^s  Graves,  the  greater  part 
of  the  animal  remains  found  in  the  pit  do  not  belong  to  the  fauna 
of  the  drift,  nor  were  any  bones  of  the  most  characteristic  animals 
of  that  period  discovered  there.  (This  last  sentence  must  be 
somewhat  modified  vhen  applied  to  Cissbury,  as  some  of  the 
implements  found  are  similar  in  shape  to  recognised  palseolithic 
tools,  and  the  urus  also  belongs  to  the  drift  fauna.)  The  time 
occupied  in  working;  the  whole  series  of  pits  and  galleries  must 
necessarily  have  been  a  long  one ;  for,  even  with  a  large  population, 
such  extensive  operations  could  not  have  been  undertaken  in  a 
short  penod.  There  coiild  scarcely,  however,  have  been  a  large 
population  settled  in  the  locality;  for  such  could  not  have  been 
supported — the  supply  of  game,  large  though  that  may  have  been, 
being  quite  inadequate  to  afford  food  for  more  than  a  people  of 
limited  number,  and  pasturage  for  domesticated  animals  being 
very  scanty  and  poor.  The  evidence  supplied  by  the  pits  them- 
selves very  strongly  supports  the  view  that  a  long  period  of  time 
must  have  been  occupied  in  quarrying  the  flint.  A  single  pit, 
with  its  galleries,  would  aflbi'd  stone  sufficient  for  the  manufacture 
of  thousands  of  implements,  even  allowing  for  a  most  lavish  and 
wasteful  expenditure;  and  when  it  is  considered  that  the  pits 
number  about  250,  some  idea  may  be  formed  of  the  enormous 
quantity  of  implements  which  must  have  been  supplied  by  the 
(Grime's  Graves)  workings  alone.    There  is,  however,  good  reason 
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for  beliering  Umt  tiiia  aerieB  of  workings  ie  only  me  oai  of  m 
others  (in  tiie  same  district),  and  if  snch  is  tbe  case,  imaginal 
almoat  fails  to  conceire  the  vastness  of  tbe  supply  of  material 
the  people  of  the  stone  age  proTided  bj  tbe  cbalk  of  Norfolk, 
flint  was  worked  by  means  of  pits  in  other  chalk  bearinfc  ooont 
besides  being  obtained  on  tbe  aurfatx,  and  in  tbe  shape  of  ro 
pebble  on  the  sea  beach ;  bu  that  we  have  to  add  many  other  son) 
of  snpply  to  thut  of  Qrime's  (Jravea  and  other  Norfolk  workii 
l\iking  these  facts  into  consideration,  we  seem  to  rcqoire  a  i 
Htended  period  for  tbe  neolithic  age  itself,  as  well  aa  for  tbe  t 
dBring  wbicb  tbe  pits  in  question  were  in  operation.  We  have 
certain  factor,  however,  at  present,  by  which  to  measore  t 
period." 

This  is  what  Ur  Greenwell  said,  aad  bo  was  inclined  to  ufi 
with  bim  in  the  main  points,  sjid  believed  we  had  yet  no  notiut 
the  vast  extent  of  flint  working  that  must  huve  gone  on  in 
different  countries  where  chalk  occarred,  and  of  which  fresh  evide 
would  turn  up  in  future  years.  The  eridence  alresdj  deduced  f i 
obserrations  at  both  places  pointed  to  a  veiy  wide  range  in  time 
their  daration,  and  we  had  in  addition  at  Cisehnry  three  ot 
fsctoTS.  two  at  the  comoiencement  and  one  at  the  end,  to  add  oi 
the  accumulated  er^.  The  two  CBiryiug  as  back  being  Ist — '. 
occurrence  of  Boe  Vnu,  which  was  an  animsl  belonging  to 
drift  fauna;  2od,  the  presence  of  feral  animals,  showing  that 
people  were  still  not  advanced  beyond  the  banting  stage;  andSrd 
had  tbe  invasion  of  the  Bomans  associated  with  our  British  Cai 
bringing  as  f  urward  to  historic  times.  One  qaestion  be  had  omit' 
i^.,  whether  the  pits  were  coeval,  older,  or  more  recent  than  the  vail 
and  ditch.  He  bad  done  this  purposely,  aa  he  hoped  at  some  fut 
time  to  open  one  of  the  pits  situate  without  tbe  camp,  and  he  ] 
fened  to  wait  to  see  what  it  had  to  say  on  the  subject,  and  w 
p^ts  of  similarity  it  bad  to  this,  before  ventaring  to  ent«r  on  I 
topic.  Before  sitting  down  he  had  two  duties  to  perform :— P 
to  acknowledge  the  great  kindness  and  conrtesy  of  U^jor  Wist 
the  owner  of  Cissbury,  for  the  facilities  he  had  afforded  him 
earryingon  this  work;  it  was  also  through  his  generosity  that 
•wi  on  tbe  part  of  his  father,  to  announce  that  evening  the  presei 
ttoa  to  the  Museum  (as  soon  as  means  were  forthcoming 
pmperly  display  them]  of  tbe  whole  of  the  relics  of  human  w( 
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maoBfaip  from  the  pit ;  secondlj,  to  state  that  many  thanks  weie 
alsodae  to  his  friend  Canon  Oreenwell,  of  Darbam.fortfaevaloable 
BogKestions  he  had  from  time  to  time  supplied  bim,  and  for  the 
kind  permission  he  had  given  him  treelj  to  use  and  refer  to  his 
valuable  paper  on  OHme'a  Graves.  If  be  coald  answer  a  qaestioa 
on  any  point  that  he  had  not  made  safficientlj  clear  be  shonld  be 
vei7  faappf  to  do  BO  to  the  best  of  his  ability,  and  he  mnst  thsnk 
them  for  their  patient  and  eoarteons  attention. 

The  FfisaiDKNT  (Mr  Alderman  Cox)  said  he  thonxht  he 
should  bat  express  the  opinion  of  everyone  in  the  room  if 
he  said  that  the  paper  which  llr.  Ernest  Willett  bad  read  bsd 
been  of  very  great  interest,  and  that  their  best  thanks  were  doe  to 
him.  The  trouble  token  in  the  preparation  of  the  paper  mnst  have 
been  very  considerable ;  and  he  proposed  that  the  beet  thanks  of 
the  society  he  tendered  to  Mr  Willett 

Mr.  T.  W.  WoMFOB  thought  it  the  general  opinion  of  those 
present  that  Mr  Willett  need  not  have  apoloKised  for  the  paper  be 
bad  brought  before  them.  The  essay  was  a  most  exhaustive  one, 
and  it  bad,  he  thonght,  satisfactorily  cleared  np  the  point  ss  to 
irhat  was  the  meaning  of  these  pits  and  galleries.  A  good  many 
had  been  muuh  puzzled  on  the  subject;  but  the  evidence  which  Mr 
Willett  hod  adduced,  put  side  by  side  with  that  of  Canon  Oreen- 
nell,  nnmistnkeably  pointed  to  the  pits  having  been  primarily — 
ivhatever  might  have  been  their  secondary  or  subsequent  dm»— 
Eor  the  purpose  of  obtaining  the  flint  necessary  to  the  manufsc- 
tare  of  flint  implements.  One  point  had  especially  struck  him. 
A  few  weeks  ago,  certain  members  of  the  society  were  looking 
>ver  some  of  the  pits  at  Cifsbnry,  and  they  came  upon  pieces  of 
partly  worked  flint  when  turning  over  the  surface  soil.  It  had  been 
aov  explained  that  the  pits  were  partially  filled  np  and  then  used 
IS  workahops  for  making  the  implements.  Some  had  laughingly 
laid  that  it  was  all  very  well  to  try  and  make  them  believe  that 
:be  flint  was  used  in  the  manufacture  of  implements ;  and  that 
ihe  flint  was  of  such  u  character  that  it  would  not  bear  working. 
Doubtless,  however,  the  flint  found  near  the  surface  was  that 
vhicb  bad  been  discarded  as  uaelcas.  Others  had  argued  that  they 
vere  merely  natural  flakes.  The  piece  of  sandstone  which  Mr 
Willett  had  produced  bearing  a  smooth  surface  woa,  he  thought. 
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one  of  the  moat  saldafactorT  resnlts  of  the  exploration ;  u  it  lu 
eridently  been  need  for  grinding  pnrposea. 

lb-.  WiLLETT :  And  it  moat  have  come  a  distance  of  mu 
hundredB  of  milea ;  aa  there  ia  nu  stone  of  the  kind  near. 

Hr.  WoRVOB,  continuing,  uid  another  eitraordinary  thii 
was  the  fact  that  the  entrance  into  one  of  the  pits  waa  fonnd  to  1 
■qoare.  Dr.  Livingstone  had  called  attention  to  tbe  fact  that  tl 
natiTea  of  Africa  could  not  bnild  sqaare,  and  the  circnmatanee  th 
these  pits  were  partlj  constracted  sqaare  seemed  to  bear  out  tl 
idea  that  the  people  naing  tbem  must  have  been  highlj  civilize 
while  the  indication  of  the  presence  of  feral,  rather  than  domesti 
animals  seemed  to  tend  in  an  opposite  direction.  Then  came  tl 
other  point,  namely,  that  Ur.  Tyndall'a  pit  was  found  to  be  a  kb 
of  cbamet  boaae,  in  which  were  strewn  bones  and  what  sf 
Perhaps,  other  pita  might  reveal  similar  things ;  and  it  might 
ftnmd  that,  instead  of  these  being  the  bones  of  feral  animala,  t' 
people  naed  domestic  cattle  as  well.  He  believed  the  bones 
domestic  animals  were  foand  b;  Col.  Lane  Fox  F 

Mr.  WiLLBTT :  On  the  snrf  ace  soil  only. 

Hr.  WoKFOa  hoped  tbey  wodld  be  able  to  prove  at  some  tir 
or  other  that  the  pita  were  the  finishing  pbces,  and  not  toen 
places  where  the  materiale  were  ronghly  hewn  and  then  tBk< 
daewbere  for  completion  as  implements.  He  looked  forward  wi 
mDch  intereet  to  this  point  being  cleared  np.  The  experience 
Hr.  WiUett  at  Cissfanry,  conpled  with  what  was  discovered 
Grime's  Graves,  was,  he  tboaght,  moat  aatisfactory  evidence 
what  the  pits  were  primarily  nsed  for :  thongb  they  might,  seoon 
arily,  have  been  used  as  places  of  refuge.  He  felt  much  indebt 
to  Mr.  "Willett  for  his  paper. 

Mr.  WiLLETT  aaid  he  shoold  very  much  hnve  liked  Url^cL 
to  have  been  present,  either  to  support  him  or  to  hear  what  he  b 
to  SBj  on  the  subject.  Mr.  l^ndall's  pit  was  very  much  dee[ 
(30  ft)  than  his  (Mr.  Willett's):  but  it  wits  not  attached  to  a: 
galleriefi;  nor  did  the  layer  of  flint  extend  to  this  pit.  Whetl 
flint  was  distributed  over  the  whole  area  he  did  not  know.  Ad 
how,  flint  waa  not  fonnd  thera ;  and,  therefore,  the  pit  might  ha 
been  used  for  throwing  in  what  was  found.    Mr.  Tyndall  had  so: 
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is,  wliicb  were  excavated  from  tbe  pit,  inclndisg  some 
t  extinct  animalB. 

OE  cnqaired  what  was  tbe  primary  object  ot  this 
The  idea  of  some  was  tbat  it  was  a  military  camp. 

idea  was  tbat  it  was  a  eort  of  Birmingham  for  the 
Df  flint  implements.  Wbj  did  they  manufactare  flints 
ions  quantities  tbere  wben,  if  tbey  went  on  to  tbe  ses 
ts  might  be  picked  out  tvom  tbe  escarpments  of  chalk 
1  of  burrowing  down  in  tbe  way  stated  ?  Was  there 
iicular  in  order  to  bring  tbe  people  there  'r     Was  the 

and  did  tbe  people  do  these  things  while  in  winter 


BiDENT:  I  nnderstand  tbat  there  n 


LETT  said  he  apprehended  tbat  tbe  camp  was  much 
s  flint  implement  work,  tbe  camp  being  nnder  the 

IE  :  Then,  did  the  people  live  tbere;  oi-  else,  why  go 
bat  which  the;  migbt  have  obtained  mncb  easier,  as 
nk,  elsewbereP 

LBTT  supposed  tbe  people  occupied  tbe  bills — tbe;  did 
bere  were  times,  as  were  believed,  wben  tbe  TsJleTs 
)issbnry  were  navigable  and  aninbabitable,  and  so  the 
icted  for  refuge. 

IB  ;  Were  tbere  any  boles  beyond  tbe  camp  P 

LETT ;  Many  pits  existed  on  the  outside  ot  the  camp. 

IE  snpposed  tbe  camp  to  be  Roman  9 

LETT  tboaght  British,  and  nnder  Roman  occnpation. 

FOK  pointed  oat,  witl^i'egard  to  tbe  remnrka  of  Mr. 
Itbuugb  tbe  cbalk  cliffs  migbt  now  be  easy  of  access, 
;  times  large  masses  of  water  intervened,  and  it  was 
obtain  the  flint  from  tbe  pits. 

siDBMT  said  tbe  natural  shape  of  tbe  bill  nm  almost 
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Hr.  G.  Scott  bad  not  known  tbat  Hr.  Willett  was  going  to 
give  np  the  idea  tbat  Ciasbarjr  Wag  a  pra-Boman  encampmenL  He 
thongbt  tbe  whole  circnoiBtance  of  the  hill,  and  the  throvring  ap  of 
the  vallam,  was  distinctly  of  an  earliev  period  tbon  Roman. 

Mr.  WiLLKTT  took  it  that  it  was  made  nnder  the  Boman 
occnpation,  but  by  the  British. 

tir.  Dkhhst  -.  It  naa  a  nice  piece  of  engineering — whenerer 
it  was  done.  It  was  so  good  that  it  might  have  been  made  not  more 
than  fift;  jears  ago. 

Ur.  CiiA.TTON  said  considerable  discaseion  was  caused  when 
the  society  visited  Cissbury  as  to  the  origin  (rf  certain  brawn 
marks  apon  the  chalk.  He  understood  that  Hr.  Willett  attribnted 
it  to  the  weather  t 

The  President  said  that,  having  asked  for  some  of  the  chalk 
to  be  removed  that  had  not  previously  been  distnrbed,  and  having 
found  the  same  marks  as  upon  the  surface,  the  coscluBion  he 
arrived  at  was  that  the  marks  were  not  eansed  by  the  weather. 
The  same  marks  were,  moreover,  to  be  seen  in  the  Hastings  sand 
and  other  places. 

Mr.  Willett  :  Then  it  was  a  matter  of  fractare  rather  than 
of  weather. 

Ur.  Scott  wished  to  say  how  much  pleasure  it  afforded  him 
to  be  able  to  congratulate  the  society  on  having  amongst  them 
that  evening  Mr  Ernest  Willett.  He  was  delighted  to  welcome 
him  there  as  his  father's  son,  and  uIbo  as  a  rising  imd  painstaking 
archteolt^ist.  It  had  come  to  be  a  kind  of  fashion  to  speak  of 
Brighton  as  a  place  of  pleasure,  with  nothing  else  behind;  but  he 
did  not  believe  this  to  be  eo.  During  hia  knowledge  of  Brighton, 
tbe  taste  for  arcbteology  bad  greatly  advanced,  and  nothing  had 
given  him  more  delight  during  the  last  few  years  than  to  find  that 
Mr.  Ernest  Willett  was  studying  that  subject  with  nittcb  indnstiy 
and  assiduity.  When,  on  coming  to  Brighton,  he  (Mr.  Scott)  first 
presided  over  that  department  of  ecience,  at  a  totrie  held  at  the 
Pavilion,  the  gentleman  who  bad  previously  fulfilled  tbat  duty 
came  to  him  and  said  that  he  "did"  archnology  very  differently 
from  the  way  he  had  "done"  it.    Indeed,  the  gentlenuin  frankly 
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on  pita,  there  waa  one  lajer  of  flint  which  could  not  be  naed, 
second  which  was  eaailj  worked.  He  auppoaed  the  fliuti 
at  Cisabnry  could  be  worked. 

!r.  WiLLETT  said  a  gentlemen  acquainted  with  the  subject 
'runlcs)  had  been  into  the  pits  with  hira,  and  hud  given  his 
n  that  the  flint  ut  Ciasbiiry  was  nenrljr  the  same,  though  not 
10  good,  as  that  at  Brandon. 

THE  LATE  MB.  JAMBS  UOWBLt.. 

be  President  intitnated  that,  since  the  last  meeting,  Hr. 
Howell,  one  of  the  membera  of  the  Society,  bad  died.  He 
suggest  whether  it  was  not  the  pleasDi'e  of  the  members  that 
m.  secretary  shonld  be  directed  to  wi'ite  to  the  widjw, 
sing  condolence  with  her  in  the  loss  sbe  had  sastained. 

r.  Dbknet,  in  seconding  the  proposition  of  the  Pi-esident, 
is  attention  had  been  first  drawn  to  the  deceased  bj  reading 
nteresting  newspaper  articles  which  be  aubseqaently  learned 
en  written  by  bini.  A  delightful  interview  that  followed — 
bstanding  thutit  took  place  in  asick  room — was  the  beginning 
oat  agreeable  acqiiiiintante ;  and  he  wai'mly  endorsed  the 
nil  to  send  a  letter  of  condolence  to  the  widow. 


NovEMiiKB  a6th. 
MICROSCOPICAL    MEETINO. 

lis    meeting,  being  a  general  one,  resolved  itself   into  a 

le  Chairman  (Mr.  Haaelwood,  Vice-President)  exhibited  a 
icrOBcope  made  by  Bi-owning,  the  Strand,  London,  constructed 

Jackson  model,  but  possessing  the  peculiarity  of  the  body 
ige  being  in  one,  so  that  no  tmoble  could  be  experienced  in 
ing.  He  ithc  ChairmanI  could  not  say  whether  this  speciality 
I  iidvantage  or  otbei'wise,  as  he  had  but  recently  obtained  it, 

great  i-ecommendntion  was  its  poitability,  combined  with  its 
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6f  Mr.  Scott,  from  whom  be  had  received  the  first  kindness  he  met 
with  after  coming  to  Bnghton. — The  proposition  was  tmanimoasly 
agi*eed  to. 

Mr.  WoNFOB  showed  a  hard  piece  of  chalk  which  bad 
been  fuand  in  an  inner  wall  of  the  late  King*8  Head,  in  West 
street,  and  which  there  was  every  reason  to  believe  had  been  in  the 
building  since  its  erection,  about  two  hundred  years  ago.  It  was 
bored  through  by  pholades  and  other  creatures,  and  was  rolled  as 
if  it  had  been  originally  taken  from  the  beach.  The  object  in 
exhibiting  the  specimen  was  two-fold;  first,  as  an  illustration  of 
the  use  of  chalk  in  Sussex  for  building  purposes,  and,  secondly,  to 
show  that  chalk,  exposed  to  the  action  of  the  sea,  acquired  a 
hardness  not  found  in  freshly  quarried  chalk.  Many  Sussex 
edifices  were  built  of  chalk,  faced  with  flint  or  stone,  such  as  Lewes 
Priory  and  Parham  House. 

The  examination  of  this  piece  of  chalk  led  to  the  remark  that 
gas  might  be  made  from  chalk ;  but  the  President  observed  that 
the  only  gas  which  could  be  got  from  chalk  pure  and  simple  by 
itself  was  carbonic  oxide,  and  Mr.  Wonfor  stated  that  if  some 
hydrocarbon  was  united  with  chalk,  the  streets  of  Brighton  might 
be  lighted  by  material  from  the  cliffs. 

A  piece  of  the  pulp  of  paper  extracted  from  the  sugaix^ine, 
and  a  sheet  of  papier-mache  used  in  the  formation  of  stereotype 
of  the  Times  newspaper  of  October  16tb,  1873,  was  exhibited  by 
Mr.  B.  Glaisyer. 

In  the  course  of  several  incidental  allusions  to  aquatic 
matters,  attention  was  directed  to  the  inestimable  valne  of 
the  Aquarium,  to  the  naturalist  especially,  and  the  difficulties 
which  had  to  be  overcome  in  the  preservation  of  marine  life  in  that 
institution,  and  which  appeared  to  be  very  little  understood  by  the 
public  generally.  The  Hon.  Howe  Browne,  one  of  the  directors  of 
the  Aquai-ium,  who  was  present,  afforded  some  information  under 
this  head,  and  assured  the  meeting  that  the  Aquarium  Company 
would  be  ever  willing  to  provide  the  society  with  any  specimens  of 
marine  life  which  its  members  desired  to  examine  and  consider,  if 
it  were  in  the  power  of  the  dii-ectors  to  do  so. 

For  this  assurance  the  President  expi^ssed  the  gi*atitude  of 
the  society. 
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quill  portion  was  Tery  small  and  short,  and  overlapped  by  the 

down,  when  the  feathers  were  removed  from  the  skin.    Above  and 

below  the  eye,  at  the  base  of  the  beak,  and  on  the  forehead  were 

groups  or  pencils  of  long  whisker-like  hairs.    As  the  kiwi,  as  the 

natives  called  it,  was  nocturnal  in  its  habits  and  lived  among  the 

fern  beds,  boring  into  the  ground  and  seeking  shelter  in  deep 

excavations,  these  hairs  might  serve  the  same  purpose   as   the 

whiskers  of  the  cat;  and  .supplement  the  eye,  which,  unlike  that  of 

the  other  nocturnal  birds,  was  small.    So  small  was  the  organ  of 

vision,  while  the  cornea  was  very  convex,  and  the  olfactory  system 

so  much  larger  than  in  other  birds,  that  Professor  Owen  remarked, 

"  The  nocturnal  habits  of  this  bird,  combined  with  the  necessity  for 

a  highly  developed  organ  of  smell,  which  chiefly  compensates  for 

the  low  condition  of  the  organ  of  vision,  produce  the  most  singular 

modifications  which  the  skull  presents,  so  that  it  may  be  said  that 

those  cavities  which  in  other  birds  are  devoted  to  the  lodgment  of 

eyes  are  in  the  apterix  almost  exclusively  devoted  to  the  nose."    The 

nostiils  externally  were  very  narrow,  very  small,  ajxd  set  on  each 

side  of  the  tip  of  the  long  curved  beak,  which  at  this  point  was 

somewhat  swollen.     The  internal  olfactory  apparatus  and   the 

pitnitory  surface,  on  which  the  olfactory  nerve  freely  ramified,  was 

complex  and  extensive.    Like  all  the  Ctiraores  the  legs  wei'e  very 

strong  and  muscular,  the  tarsi  short  and  stout,  the  toes,  four  in 

number,  without  intervening  webs,  the  three  anterior  strong  and 

armed  with  powerful  claws,  the  hinder  one  short  and  terminated 

by  a  sort  of  spur,  with  which  it  was  said  to  defend  itself  very 

vigorously  by  striking  very  rapidly,  and  with  g^reat  force.     The 

eggs,  for  so  small  a  bird,  were  of  great  size,  and  showed  the 

absurdity  of  judging  of  the  size  of  an  animal  from  the  size  of  the 

egg.    The  eggs  weighed  on  an  average  14i  ounces,  while  the  adult 

bird  weighed  60  ounces;   the  proportion  being  about  l-4th,  while 

in  the  common  fowl  it  was  l-48th,  and  in  the  case  of  the  ostrich 

1-lOOth ;  with  some  animals,  such  as  the  alligator  and  crocodile  it 

was  much  less. 

aiQANTIC  BIRDS. 

There  are,  or,  if  extinct,  were,  birds  of  far  more  gigantic 
proportions,  viz.,  the  dinomis  and  noftornis  of  New  Zealand,  and 
^piomis  of  Madagascar.  The  Binomis  giganteus  stood  from  14ft.  to 
16ft.  high.  Two  portions  of  bone  in  the  Biighton  Museum  would  quite 
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wings  very  short  and  rounded,  plumage  feeble,  legs  and  feet  more 
adapted  for  tbe  land  than  those  of  the  ordinary  rails;  plumage 
rich  purple  on  neck,  breast,  and  abdomen,  back  and  wings  decked 
with  green  and  gold,  tail  scanty  and  white  beneath ;  beak  and  legs, 
when  the  bird  was  alire,  bright  scarlet. 

AN  EKOBMOUa  BGO. 

In  the  Museum  was  the  cast  of  an  egg  of  enormous  sisse.  This 
was  in  reality  a  fac-simile  of  an  egg  of  tbe  Mpiomis  Maximfu  (a 
supposed  extinct  bird  of  Madagascar),  in  the  possession  of  Mr  Dawson 
Rowley,  of  Brighton,  who  had  published  a  pamphlet  upon  it.  Some 
idea  of  its  comparative  size  might  be  gathered  when  it  was  stated  that 
it  would  take  148  fowl's  eggs  to  equal  it.  The  idea  respecting  this 
egg  was  that  it  was  laid  by  a  bird  of  far  larger  size  than  the  Dinomis, 
and,  if  not  still  existing  in  the  unexplored  pai-ts  of  Madagascar,  that 
it  had  not  been  extinct  more  than  a  couple  of  centuries.  Professor 
Owen,  speaking  of  the  eggs  of  this  bird,  in  a  paper  read  before  the 
Zoological  Society  in  1852,  entitled  "  Notes  on  tbe  egg  and  young 
of  the  Apterix,  and  on  tbe  casts  of  the  eggs  and  certain  bones  of 
the  Mpiomis,"  thought  it  very  unscientific  to  estimate  the  size  of 
a  bird  from  the  size  of  its  egg,  and  proceeded  to  show,  first  that  the 
egg  of  the  Apterix  might  have  led  to  a  supposition  of  its  having 
been  laid  by  a  much  larger  bird ;  and  secondly,  that  from  a 
comparison  of  the  bones,  the  JEpiomia  did  not  equal  in  size  the 
Dinomis  Qiganteus, 

BBEVIPEITNATE  BIRDS. 

Little  more  than  200  years  ago  there  was  on  the  islands  of 
Mauritius,  Bourbon,  and  Bodiguez  sundry  brevipennate  birds,  the 
Dodo,  Solitaire,  &c.,  in  great  abundance,  and,  till  recently,  only  a 
head,  a  couple  of  feet  or  so,  and  a  few  bones,  with  some  paintings, 
were  all  that  remained  to  tell  us  of  a  very  interesting  group  of 
brevipennate  birds.  Much  interesting  matter  respecting  these 
would  be  found  in  a  work  in  their  Library,  "  The  Dodo  and  its 
kindred."  The  living  specimen  of  the  Dodo  exhibited  in  London  in 
1639  passed  into  the  bands  of  Tradescant,  and,  when  his  museum 
was  presented  to  the  University  of  Oxford  by  Ashmole,  it  contained 
a  perfect  stuffed  dodo.  On  January  8th,  1755,  by  an  order  of  tbe 
Yice-Chancellor  and  his  co-trustees,  it  was  ordered  to  be  buiiit,  the 
head  and  foot  alone  escaping  destmction.     Excavations  made  in 
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and  were  regarded  aa  great  delicacies.  Thoagh  eqaal  in  weight  to 
twenty-f onr  hen's  eggs,  one  was  not  thought  enough  for  a  meal, 
and  in  one  instance  two  men  finished  five  eggs  in  the  coarse  of  an 
afternoon.  The  approved  method  of  cooking  was  to  place  the  e^^ 
npright  on  the  fire,  and  break  a  hole  in  the  top,  through  which  a 
forked  stick  was  forced.  This  was  made  to  rotate  by  mbbing  with 
the  hands,  and  so  beat  up  the  contents  while  cooking. 

AMBBICAN  08TBIGHB8. 

The  American  Ostriches  contained  two  species.  Shea 
Americana  and  JR.  Darwenii,  and  were  scarcely  more  than  half  the 
size  of  the  African  species,  from  which  they  also  differed  in^having 
the  head  and  neck  covered  with  feathers,  and  the  feet  furnished 
with  three  toes.  The  feathers  of  the  wing  and  tail,  though 
elongated,  possessed  none  of  the  beauty  of  the  African  ostrich,  and 
were  only  employed  in  the  manufacture  of  light  dusting  brooms. 
They  were  very  abundant  in  the  large  plains  of  America.  The  food 
consisted  mainly  of  grasses,  roots,  and  other  vegetable  substances ; 
but  they  would  occasionally  eat  animal  food,  being  known  to  come 
down  to  the  mud  banks  of  the  rivers  for  the  purpose  of  eating  the 
little  fish  that  had  been  stranded  in  the  shallows.  Darwin,  who  had 
frequent  opportunities  of  observing  these  birds,  had  given  an 
excellent  account  of  their  habits.  He  says: — ^"They  take  the 
water  readily,  and  swim  across  broad  and  rapid  rivers,  and  even 
from  island  to  island  in  the  bays.  They  swim  slowly,  with  the 
greater  pai*t  of  the  body  immersed,  and  the  neck  extended  a  little 
forwards.  On  two  occasions  I  saw  some  ostriches  swimming  across 
the  Santa  Cruz  river,  where  it  was  400  yai*ds  wide  and  the  stream 
rapid."  It  was  polygamous;  the  male  bird  prepared  the  nest, 
collected  the  eggs,  which  were  frequently  laid  by  the  females  at 
random  on  the  ground,  and  performed  all  the  duties  of  incubation. 
Darwin  said  four  or  five  females  had  been  known  to  lay  in  the  same 
nest,  and  the  male,  when  sitting,  lay  so  close  that  he  himself  neariy 
rode  over  one.  At  thia  time  they  were  very  fierce,  and  had  been 
known  to  attack  a  man  on  horseback,  trying  to  kick  and  leap  on 
him. 

THE  AITSTBALIAN  EMEU. 

The  Emeu  of  Australia,  Bromaius  Nome  HoUandixE  was  nearly 
as  large  as  the  African  ostrich,  measuring  from  5  to  7ft.  in  height. 
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bird  WM  Mohj,  and  it  wu  apt  to  take  offence  witboat  tnj 
It  provucHtiuB.  Scarlet  I'loth  eiciled  ita  ire,  and  it  had  a 
atipathy  to  ragged  and  dirty  peraona.  Tbe  height  of  tbe 
:  woa  3ft.  tu  tbe  top  oE  tbe  back,  and  bti.  when  etanding 
The  coloar  was  rufous,  mixed  with  black  on  the  back  and 
portions  of  tbe  body,  and  mvea  black  abont  tbe  neck  and 
tbe  loose  wavj  akinol  tbe  neck  waaooluaredwitb  irridiscent 
bluish  pnrple,  pink,  and  an  occasatonaJ  abude  of  green  j 
:  and  lega  were  large  and  strong,  of  a  pale  oab  colonr,  and 
id  a  peculiarity  in  the  eiti-eme  length  of  the  claw  of  tbe 
le  uf  each  foot,  it  being  nearly  three  times  tbe  length  of  tbe 
f  the  other  toes.  Inatead  of  the  helmet-like  protuberance 
usaowary,  it  bad  a  horny  plate  resembling  motber-of-pearl 
•d  with  black  lead. 

THE  PSManiNS. 
lotber  set  of  birds,  if  not  wingless,  should  also  be  mentioned, 
ere  the  Penguins,  in  which  birda  the  winga  were  reduced  to 
lentary  character,  were  destitute  of  quills,  and  were  coTered 
scaly  skin  forming  flat  fin-like  paddles,  tbe  scales  being 
Qtary  feathers.  In  the  water,  which  appeared  their  natural 
i,  they  used  them  in  swimming  and  diving.  On  shore  tbey 
e  paddles  as  anterior  lega.  From  the  backward  position  of 
eet  the  Penguins  could  only  stand  in  a  very  upright 
!,  in  which  position  they  might  be  seen  in  countless  numbers 
id  in  as  compact  a  manner  and  in  as  regular  ranka  as  a 
it  of  soldiers,  and  classed  with  the  greatest  order,  the 
ig  birda  in  one  place,  tbe  young  ones  in  another,  tbe  sitting 
'  tbemselvea ;  the  clean  birds  in  another  place,  Ac.  So 
did  birds  in  a  similar  condition  congregate  that  should  a 
a  moulting  state  intrude  amongst  those  which  were  clean, 
inmediately  ejected  from  among  them. 

THE  PLtlMAaE  OF  WlnaLBSS    BIBD8. 

art  from  wbat  might  be  called  tbe  absence  of  wings  or 
ho  presence  of  merely  rudimentary  wings,  wingless  birds, 
possibly  the  penguin  and  dodo  out  of  tbe  category,  were 
lishod  from  other  birds  by  certain  marked  qualities.  In  all 
the  plumage  differed  from  that  of  thoae  poaaeaaing  the 
f  flight,  the  barbs  of  the  feathers  being  always  sepante, 
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,  bnt  not  the  sliip  of  reality,  the^  introduced  the  domestic 
it  not  atdj  kept  down  the  rata,  bnt  destroyed  tbe  didmetdiu, 
1  became,  as  wan  beliered,  extinct,  until  a  few  montba  ago 
;  apccimens  were  fonnd  and  wroDglf  described  in  tbe  jonrnalB 
s  true  Dodu. 

THE  BILZ   FOVU. 

ibsencc  of  wings  and  bairineBS  of  plumage  was  seen  under 
Bticatiou  in  what  were  known  as  Silk  Fowls.  The  origin  was 
o  hM^becn  from  un  oiijinar;  poirof  Chinese  fowls.  A  single 
ifaUB  clothed  WHS  bstched  from  an  egg  laid  by  tbe  ben.  tbe 
,  though  detei'minittg  the  variation,  being  nnknown.  By  a 
il  and  long-continoed  selection  of  the  offspring  of  this  fowl 
ing  tbe  most  complete  tendency  to  develope  tbe  peculiarity  of 
era,  tbe  breed  of  silky  cochins  whs  at  length  established.  It 
rell-known  to  pigeon  fanciers  that  similar  laxity  of  plnmage 
d  among  them.  Oiren  therefore  a  t«Ddeiicy  to  laxity  of 
ige,  and  but  moderate  powers  of  flight,  nataral  selection  would 
in  on  Darwin's  bypotbeais,  how,  as  the  powers  of  flight 
ished,  only  the  Itu^r  and  more  powerful  would  surrive,  while 
nailer  and  feebler  would  easily  fall  a  prey  to  their  natural 
ies,  while  tbe  use  of  the  legs  and  disuse  of  the  wings  woald 
Q  time  pi-oduce  the  swift  and  strong  eunorea  like  tbe  ostrich, 
,&c. 

L  rote  of  thanks  to  Mr  Wonfor  for  his  psper  was  proposed  by 
^sident,  Ur  Alderman  Oox.  He  thought  it  was  very 
late  for  them  that  they  conld  have  such  a  atop-gap  as  tbey 

Being  personally  perfectly  ignorant  of  the  subject  treated, 
leeting,  he  said,  would  understand  what  a  great  temptation  it 
or  him  to  say  mocb  abont  it.  There  was  a  tendency  in 
n  nature  to  say  most  about  that  of  which  they  knew  lesst, 
e  wonld  refrain  from  indulging  in  this  natural  propensity  by 
y  proposing  a  vote  of  tbsnks  in  return  for  tbe  instructive 

read. — This  proposition  was  heartily  responded  to. — A  abort 
rsation  was  then  engaged  in,  the  Chairman,  Mr  Moore,  Mr 
ah,  Mr  Onions,  Mr  Dowsett,  Mr  C.  W.  Wallia,  and  one  or 
thera  taking  an  active  part  in  it. 

'o  the  Chairman  the  question  su^featod  itself,  whether  tbe 
lentary  organs  of  brevipennate  birds  were  in  prepress  of 
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the  Atlantic,  the  Pacific,  and  plaewhere,  the  component  parts  (^ 
which  were  similar  to  onr  chalk  cliffs,  moantun  limestone,  or  coal 
formations.  The  first  two  wera  made  up  of  minate  organisms,  and, 
tukinf;  into  considera.tion  the  time  necessary  to  form  these  rocks, 
the  ago  of  the  earth  must  be  pushed  much  further  back  than  where 
it  bad  been  placed  by  manj  geologists. 

The  aqneons  roclcs  bore  distinct  evidences  of  having  been 
formed  tinder  wuter;  and  in  the  igneoua  rocks,  more  purticnliirlj 
in  granites,  minerals  vere  found ;  while  miiny  rocks  supposed  to 
be  igneous  contained  water,  glusa,  atone,  and  gus  cavities. 

One  stambling  block  to  independent  Microscopiciil  research 
amongst  rocks  was  that  so  much  aid  was  roqmred  from,  the 
lapidarj's  wheel,  and  the  preparing  of  specimens  for  microscopic 
inspection  thus  became  an  expensive  amusement. 

The  meeting  then  became  a  conversazione,  when  about  aii 
dozen  aectiona,  supplied  by  Mr.  Wonfor.  were  exhibited,  by  different 
gentlemen  present  amongst  the  principal  being  granite,  porphyry, 
felspar,  jasper,  obsidian,  basalt,  pilchatone,  quai'tz,  agate,  lime- 
stone, oolites,  chalk,  coal,  and  lignite. 


February  r4th. 


ORDINARY    MEETING.— MR.    T.  DAVIDSON,  F.R.S., 
F.G.S.,  ON  "WHAT  IS  A  BR.\CH10P0D?" 

Having  been  requested  by  some  members  of  the  Brighton 

Nstural  History  Society  to  tell  them  what  a  Bmchiopod  is,  he  would 
endeavour  to  do  so  in  as  brief  a  manner  as  so  extensive  a  subject 
would  admit.  All  were  aware  that  it  was  very  often  much  easierto 
put  a  question  than  to  obtain  an  entirely  satisfuutotj  answer,  and 
he  was  consequently  sorry  to  have  to  begin  bis  few  observations  on 
a  very  ext«nsive  group  of  organisms  by  stating  that  zoologists  and 
comparative  anatomists  had  not  yet  entirely  agreed  as  to  the  eiact 
position  it  shonld  occupy  among  the  invertebrate  animals.  The 
first  species  belonging  to  the  class  were  imperfectly  and  qnaintly 
described  and  figured  by  Prince  Fabio  Golumna,  as  far  back  as 
1606,  and  for  many  years  were  supposed  to  be  referable  to  the  genus 
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manj  genera, aaT^refrrafitia and  AftynchmuQa, had  apromiimt beak 
with  a  circular  or  otfaenriae  ahaped  perforatioD  or  foninen  at,  or 
near,  its  extremitj,  parti;  completed  by  one  or  two  plates  termed  i 
deltidiam ;  throagb  the  foramen  pnssed  a  bandJe  of  mnscnlar  Sbitt 
termed  a  peduncte,  and  by  which  the  animal  was,  in  many  species, 
attached  to  sab-marme  objects  during  at  least  a  portion  of  iU 
existence.  It  was,  however,  certain,  from  the  admirable  researctwa 
of  Professor  Morse,  that  the  embroyo  of  some,  if  not  of  eTety 
species,  swan  most  actirely  in  every  direction  and  tamed  abruptly 
about;  but  that,  in  the  fourth  stage  of  its  development,  it  became 
attached,  the  peduncle  widening  at  its  end  into  a  sucking  disk. 
Other  species  showed  no  indication  of  ever  having  been  attached, 
while  some,  that  had  been  fixed  by  means  of  a  peduncle  during  a 
part  at  their  existence  became  attached  at  a  more  advanced  stage 
of  life,  the  opening  for  the  peduncle  becoming  gi-adually  cicatrized. 
Lastly,  certain  forms  appeared  to  have  adhered  to  submarine 
objects  by  a  larger  or  smaller  portion  of  the  surface  of  their  ventral 
valve,  or  by  spines  C^trophalogiaJ  during  their  entire  life.  In 
external  shape  the  valves  were  essentially  symmetrical,  which  was 
not  the  case  with  the  Lauiellibranchiata,  ao  much  so,  that  certain 
Brauhiopud  HhellH  received  the  name  of  Lampidea  from  some  early 
naturalists,  but  while  aui'h  might  bear  an  obscure  kind  of 
resemblance  to  an  antique  Etrusi-an  lamp,  by  far  the  larger  number 
in  no  way  resembled  one.  The  valves  were  also  cither  articulated 
by  means  of  two  curved  U.vtb  developed  from  the  margin  of  the 
larger  valve  and  fitting  into  sockets  in  the  corresponding  part  of 
the  smaller  one,  or  they  were  nnarticulated  and  kept  in  pkcc  or  in 
juxtaposition  by  the  means  of  muscles  especially  provided  for  that 
purpose. 

BUBLI,  &TRDCTUBS. 

The  struotdre  of  the  shell  had  been  shown  by  Dr  Carpenter, 
ProfesBor  King,  aad  othei-s  to  be  generally  distinct  from  that 
of  the  Lamellibiitncbiata  or  Qaateropoda.  In  some  families, 
according  to  Profesaor  King,  it  consisted  of  three  divisions, 
the  innermost  and  middle  divisions,  which  constitute  the  entire 
thickness  of  the  valve,  were  calcareous,  with  a  pi-iamatic  or  fibrous 
structure  ;  while  the  outer  division  consisted  of  a  very  thin 
membrane.  The  innermost  and  intermediate  divisions  in  some 
families  were  traversed  by  miaate  tubular  canals,  iriucb  passed 
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DiNirlj  filled  the  interior  of  tbe  sbell,  tbe  ends  of  the  Bpiree  beii^ 
either  directed  oiitnardly  towards  tbe  cardinal  angles  fSpiriferJ 
or  placed  borizonta.llf  with  their  apices  directed  inwards  and 
towards  tbe  centre  of  tbe  concave  surface  of  tbe  same  valre,  wbicb 
tbej'  almost  filled,  the  inner  side  of  tbe  spires  were  pressed  together 
and  flattened  with  thin  terminations  dose  to  each  other,  near  the 
centre  of  tbe  bottom  of  tbe  shell  (Atnjpa).  In  tbe  Bbjnchonellida 
again  it  assumed  tbe  shape  of  two  short  slender  carved  lamins), 
while  in  manj  genera,  and  even  families,  Froductid(B,  ius.,  there 
existed  no  calcified  support  for  tbe  branchial  appendages. 

SOFT    PARTS    OF    ANIHAL. 

He  mast  very  brieflj  allude  to  the  soft  parts  of  the  animal, 
bat  it  would  require  mncb  more  time  than  could  be  bestowed  to 
his  short  lecture,  to  do  anjthing  like  justice  to  so  difficult  and 
complicated  a  subject.  He  was,  however,  truly  happy  in  being 
able  to  inform  the  society  that  this  important  enquiry  had  been 
most  ably  and  auccessfiilly  elaborated  during  the  laat  twenty 
yeara,  and  by  some  of  the  most  dieting  uisued  anatomists  of  the 
period.  To  huch  men  as  Owen,  Huxley,  Hancock,  Gratiolet,  Vogt, 
Iforse,  and  others,  we  were  indebted  for  an  extenaive  series  of  the 
most  elaborate  and  accurate  dissections  and  obaervations,  which 
bad  defined  to  a  very  considerable  extent,  what  were  tbe  true 
characters  of  the  Brachiopod,  while  some  important  researches 
elaborated  by  Steenatrap,  Lacage-Dutbiers,  Morse,  Dr.  Pritt 
MOller,  Oscar  Schmidt,  UoCrade,  Eowalevsky,  and  others,  had 
thrown  much  additional  light  npon  the  embiyology,  or  eariy  steges, 
of  the  groups.  Some  difi'erences  of  opinion,  it  was  true,  had  been, 
and  were  still,  entertained  with  respect  to  tbe  exact  function  to  be 
attributed  to  certtun  parta  of  the  animal;  but  on  all  essential 
questions  there  was  a  pretty  general  agreement.  Before  describing 
the  soft  parts  of  the  animal,  it  might  be  as  well  to  mention  that 
Brachiopoda  had  been  divided  into  two  gr«at  groups  by  Bronn, 
which  he  termed  Apygia  and  Ploiropygia,  considering  them  to  be 
inadmissible  on  certain  grounds.  Professor  King  substituted  tbe 
name  CliilerUeraUi  for  the  first  group,  on  account  of  its  including 
animals  destitute  of  an  anal  aperture;  and  tbe  term  Treimieraia 
for  the  second,  as  it  embraced  animals  provided  with  this  organ. 
The  former  division  contained  species    which  had  their  valves 
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appeiidag«t,'bnt  vety  mach  less  developed.  Thej  aaaumed  different 
shspea  in  different  genera,  and  were  sapportcd,  or  otbenrise,  bj  the 
more  tfr  lees  euniplicated  calcified  skeleton,  already  described. 
These  two  long,  bent,  or  apirall;  convolnted  oi^na,  occnpied  the 
larger  i>ortion  of  the  cavitj  of  tbe  shell,  and  wei«  mainlj  composed 
of  a  mumbmnous  tnbe,  fringed  on  one  side  with  long  liexible  cirri. 
Tbe  brachial  appendages  occnpied,  therefore,  nearly  the  entire 
pallial  cantj,  but  were  not  capable  of  being  protmded  in  those 
families  and  genera  in  which  thej  were  fiilded  upon  tbemselTes, 
or  supported  bj  a  catcureons  akelelon.  In  Khynchonella. 
where  tbe  elongated  spiral  anus  were  but  slightly  supported 
«t  their  origin  by  two  short  projecting  calcareous  prrxreaaee, 
they  could,  at  tbe  will  of  tbe  animal,  be  nn rolled,  and 
protruded  to  some  distance  beyond  the  margins  of  tbe  sheU,  and. 
when  forcibly  stretched  out,  were  said  to  be  more  than  four  times 
the  length  of  the  shell,  and  to  support  some  3,000  cini.  It  must, 
however,  remain  for  ever  nncertain  whether,  in  those  extinct 
genera,  such  as  Spiriter  and  Atrypa,  where  the  spirally  coiltkl  fleshy 
arms  were  supported  throughout  their  entire  length  by  a  calcified 
skeleton,  the  animal  conld  protude  its  brachial  appendages  beyond 
tbe  margin  of  the  valves.  In  some  families,  BhynelumeUida, 
Prothtetida,  the  arms  are  spiral  and  separate,  in  othei-s,  Lin/fnlidm, 
only  at  their  extremities,  and  it  was  almost  certuin  that  these 
beantiful  organs  by  mean?  of  their  cirri  and  the  cilia,  with  which 
they  were  doubtlesa  furnished,  were  not  only  instramental  in  carry- 
ing floating  nutrimental  particles  or  minute  organisms  to  the 
month,  but  were  subservient  to  the  functions  of  respiration. 


The  month  conducted  by  a  narrow  (esophagus  to  a  simple 
stomach,  which  was  surrounded  by  a  large  granulated  liver. 
Owen'a  "  hearts  "  had  been  found  t<)  be  ovidncta,  while  the  true 
heart  would  conaiat  of  a  pyriform  vesicle,  appended  to  the  doraal 
surface  of  the  stomach. 


He  must  next  speak  of  the  muscular  system,  and  as  the  nnm- 
t)er  and  position  of  these  muscles  difiered  materially  in  the  tno 
great  divisions  into  which  the  Bracbiopoda  bad  beeu  separated,  and 
to  some  extent  also  in  the  difi'ei'ent  genera  of  which  each  division 
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for  certain  unimportant  modificationa  obMrvnble  in  tfae  ehdle  com- 
posing tbe  different  familieB  and  genem  thereof.  IntheTreUttienUa, 
of  which  Lingnla  might  be  qnoted  m  an  exaaiple,  the  myology  was 
mnch  more  complicated,  and  anatomiata  had  differed  considerably 
in  their  respective  views  concerning  the  function  of  some  of  the 
mnscles.  Tt  wonid  not,  however,  be  possible  to  discass  theopinionii 
of  Hancock,  Vogt,  Gnitiolet,  and  others,  but  he  would  refer  to 
and  adopt  those  recently  advocated  bj  Professor  King,  as 
th^  seemed  to  carry  with  them  a  great«i-  degree  of  plausibility. 
Of  shell  or  valvular  muacles.  Professor  King,  made  out  five  pairs 
and  an  odd  one.  Three  pairs  were  laterals  having  their  members 
limited  to  the  sides  of  the  shell ;  one  pair  were  transmedians,  each 
member  passing  across  the  middle  to  reverse  side  of  the  shell,  one 
pair  had  its  members  confined  to  the  central  region ;  while  the  ndd 
muscle  occupied  the  nmbonal  cavity,  and  be  assumed  that  the 
central  and  nmbonal  muscles  effected  the  direct  opening  and  closing 
of  the  shell ;  the  latei-als  enabled  the  valves  to  move  forward  and 
backward  on  each  other,  while  the  ti-ananiedians  allowed  the  similar 
extremities  (the  rostral)  of  the  valves  to  turn  from  each  other  to  the 
right  or  the  left  on  an  axis  subcentricuUy  situated,  that  was  in  the 
medio  tranaverscd  region  of  the  dorsal  vaWe.  It  was  long  a  matter 
in  diacuBsion  whether  the  animal  could  displace  its  valves  sidewaya 
when  about  to  open  its  shell,  but  this  matter  had  been  set  at  I'est  by 
Pi-ofesaorg  Semper  and  Uorse,  who  actually  observed  the  animal 
perform  the  operation;  they  mention  that  it  was  never  done 
suddenly  or  by  jerks,  as  the  valves  wei-c  at  first  always  pushed  to 
one  side  several  times  and  back  again  on  each  other,  at  the  same 
time  opening  gradually  in  the  transverse  directicm,  till  they  rested 
opposite  to  each  other  and  widely  apart.  Those  who  h&d  not  seen  the 
animal  in  life,  or  wbo  did  not  believe  in  the  possibility  of  the  valves 
crossing  each  other  with  a  slight  obliquity,  would  not  consent  to 
appropnating  any  of  its  muscleB  to  that  purpose,  and  consequently 
tittribnted  to  alt  the  lateral  muscles  the  simple  function  of  ki*eping 
tfae  valves  in  an  opposite  position,  or  holding  them  adjusted.  They 
Lad  not  only  the  observations  of  Semper  end  Morse,  bttt  the 
anatomical  investigations  of  King,  to  confirm  the  sliding  action  or 
divarication  of  the  valve  of  JAru/via.  In  the  elUlenlrralci,  where  no 
anoh  sliding  action  of  the  vatvea  was  necessary  or  puaaibte,  no 
muscles  for  ancb  an  object  were  required ;  consequently  none  took 
rise  from  the  biteiiil  portions  of  the  valves  as  in  i^in^Io,  but,  in  aii 
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t&Toar  of  the  opmion  tbat  the  olau  ahoold  be  oonaidered  I 

constitnte  a  distinct  ffroap  amun);  the  Molliucoidea. 


All  Brachiopoda  were  inhubitnnts  of  the  sea,  and  had  been  met 
with  at  depths  runging  f I'om  less  t  ban  a.  toot  tu  that  of  2,600  fathoms, 
between  Kerputea  Ishmd  and  Helboume.  (Her  Hajestj'a  Challenger 
expedition).  Some  Linguist  lived  partly  buried  in  mud ;  while  Pro- 
fessor Morse  described  a  species  of  the  genus  which  be  found  in 
vast  numbers  "  in  a  sand  shoal  at  low  water  mark  buried  jnst 
below  the  surface  of  the  sand.  The  peduncle,  aii  times  the  length 
of  the  shell,  was  partly  encased  in  a  eand  tube  differing  in  no 
respect  from  the  aand  tabes  of  neighbouring  annelids.  He 
observed  (likewise)  that  Lingula  pyramidala  bad  the  power  of 
moving  over  the  sand  by  the  sliding  motion  of  the  two  valvea,  nsing 
at  the  same  time  the  fringes  of  setra,  wbictf  swung  piumptly  back 
and  forth  like  a  galley  of  oars,  leaving  a,  peculiar  track  in  the  sand. 
In  the  motion  of  the  setie  he  noticed  the  impulse  commencing  from 
behind  and  running  forward.  The  lat^r  number  of  species  lived, 
however,  at  depths  from  five  to  three  or  four  hundi-ed  fathoms, 
some  apparently  in  the  free  condition,  others  attached  by  their 
peduncle  to  various  mainnc  objects,  and  very  oft«n  to  coral  reefs. 
Discina  had  been  found  attached  to  stone  at  low  water,  and  been 
dredged  from  depths  ranging  from  Gve  to  nearly  2,000  fathoms 
(Diacirui  ailantieal  Mr.  Jeffreys  did  not  believe  that  the  habitat 
of  any  invertebrate  animal  was  affected  by  bathymetrical  conditions. 
Jukes  got  any  number  of  Waldheimia  Jtavescen*  while  lioatiug  in 
Australia  among  the  reefs,  they  were  merely  washed  by  the  tide, 
and  he  gathered  them  with  hie  band  like  limpets  on  the  shore. 
Certain  minute  forms  weiv  found  by  Mr  Jeffreys  fixed  to  scuwetida, 
while  othera  adhered  by  a  larger  or  smaller  portion  of  one  of  their 
valves  to  submarine  i-ocka,  stones,  corals,  4c. 

CUBBIFICATION. 

It  would  not  be  possible  on  so  brief  a  paper  to  enter  at  any 
length  on  the  subject  relating  to  the  classification  of  theBmchiopoda. 
Thia  important  matter  would  be  found  fully  diacuased  np  to  the 
year  1853  in  the  general  introdnction  to  his  great  work  on  "  British 
Fossil  Brauhiopodo."    He  then  published  his  own  views,  uid  which 


[  ra  ] 

the  Trilobitefl  and  Braoliiopoda  occapied  the  most  important  place 
in  tbe  primordial  fkuna  of  our  globe,  and  if  ire  exclnded  the  proble- 
matical Eoioon  eatfuUtue  from  the  unimal  creation,  as  some 
natiiraliata  had  done,  we  should  find  th«  Brachiopoda  making  their 
first  appearance  in  the  oldest  known  fossiliferoua  deposits,  for  Ur. 
Hicks  hud  obtained  undoubted  examples  of  Linguta  or  LttiyuleQa, 
{L.  primiBva)  from  tbe  very  base  of  tbe  wbole  Cambrian  series  of  St. 
Davids.  Thej  nere  less  nameroiis  during  tbe  Permian  and  Triaosie 
periods,  while  the;  again  became  abundant,  although  comparatively 
mnch  less  nnmerous,  during  the  Jarassic  and  Cretaceous  times. 
In  the  Tertiarj  period  tbej  had  materially  decreased  in  number,  and 
were  repre3ent«d  at  tbe  present  time  bj  about  one  hundred  species. 
But  what  wondei'ful  changes  had  been  operating  during  tbe  in. 
calculable  number  of  ages  in  which  tbe  creation  (P)  and  extinction 
of  a  large  number  of  genera,  and  thonsauda  of  species,  bad  taken 
place,  some  few  only  of  tbe  fii-st  created  genera,  such  as  Lingula, 
Dueina,  and  Crania,  have  fought  their  way  and  struggled  lor 
existence  through  tbe  entire  sequence  of  geological  times.  Man; 
were  destined  to  a  comparatively  ephemeral  existence,  while  otbera 
had  a  greater  or  lesser  prolongation  of  reproduction.  These 
remarks  led  him  to  give  some  eiti-acts  from  j  letter  which  he 
received  from  Darwin  as  far  back  as  the  26th  of  April,  1861.  In 
that  letter,  that  eminent  and  Hdmirable.  observer  writes,  "  I  do  not 
know  whether  yon  hare  read  my  '  Urigin  of  Species.'  In  that  bock 
I  have  made  the  remark,  which  I  apprehend  will  be  universaUy 
admitted,  that,  at  a  whole,  the  fauna  of  any  formation  is  inter- 
mediate in  character  between  that  of  the  formation  above  and 
below.  But  several  really  good  judges  have  remarked  to  me 
how  desirable  it  would  be  that  this  should  be  exemplified 
and  worked  out  in  some  detail,  and  with  some  single  group  of 
beings.  Now,  every  one  will  admit  that  no  one  in  the  worid  coald 
do  this  better  than  you  with  Braebiopods.  The  result  might  turn 
out  very  unfavourable  to  the  views  which  I  bold ;  if  so,  so  mnch  the 
better  for  tbose  who  are  opposed  to  me.  But  I  am  inclined  to 
suspect  that,  on  tbe  whole,  it  would  be  favourable  to  the  notion  of 
descent  with  modification.  I  can  hardly  doubt  that  many  cnrions 
points  would  occur  to  anyone  tbnronghly  iustnicted  in  tbe  aubject, 
who  could  consider  a  group  of  beings  imder  this  point  of  view  of 
descent  with  modification.    All  those  forma  which  have  oome  down 
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leetion.  In  his  admirabte  address  to  tbe  Belfast 
Britieb  Aseociation,  TyndaU  obeerreB,  "  Tf  joa  aak 
icre  exists  tbe  least  evidence  to  prave  tbat  any  one 
a  be  developed  out  of  mutter,  witfaont  demonetratabli; 
,  mj  replj  is  tbat  evidence,  considered  perfectlj  con- 

j,  baa  been  adduced, but  there  is  in 

f  science  a  wisb  stri>n;^i-  tbun  tfac  wiab  to  bavc  bis 
-nanielj,  tbe  wish  to  bave  tbem  true  ;"  and  he  adda 
lat  these  observera  will  frankly  admit  tbeir  inability 
oy  Batisfiictory  eipci-imentul  prwf  tbat  lire  can  be 
from  demonstni table  antecedent  life,"  and  that  tbe 
if  evolution  is  tbe  munifestatioa  of  a  power  absolutely 
he  intellect  of  man. 

?raptinK  nnd  beantifiil  theory  of  descent  with  niodifi- 
iQi'm  that  appeared  to  be  almost  irresistible,  and  be 
st  person  to  nsaert  tbat  it  miji^ht  not  represent  the 
ipecific  development.  It  was  n  far  more  exalted  coa- 
c  idea  of  constant  independent  creiitiona,  but  we  were 
uber  of  questions  tbat  seemed  to  pliinf^e  the  cimcep- 
of  inexplicable,  nay  myatcrioua,  difficulties ;  nor  had 
LS  he  was  awiire,  snid  how  he  supposed  the  fii-st  pii- 
I  bave  been  introduced.  The  theory  was  at  liest,  as 
t  present  perceive,  with  our  imperfect  state  of  know. 
tbe  tmtb,  being  well  enough  in  many  cases  between 
;ieB ;  for  it  was  evident  tbat  many  su-termed  itpeciea 
g  moi-e  than  modifications  produced  by  descent.  It 
to  Bceidental  varintione,  as  between  closely  allied 
i  was  much  more  than  this  with  respect  to  which  the 
insufficient.  The  strange  geolofrical  pereistency  of 
cb  as  of  Lingula,  Diecina,  Nautilus,  &c.,  seemed  also 
present,  thorough  acceptance  of  such  a  theoi^  of 
with  modification, 

be  Bracbiopoda  tell  us  upon  this  question.  Taking 
te  of  our  knowledge  as  a  guide,  but  admitting  at 
bat  any  day  our  conclusions  and  inductions  might 
odified  fi-om  fresh  discoveries,  let  tbem  ascertain 
3vealed  anything  to  support  the  Darwinian  ideas. 
,  by  far  the  lai^er  number  of  generu  made  their 
'  during  tbe  PHls>ozoic  peiiod,  and,  since  then,  had 
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ir  appenrance  Tery  suddenly  and  withirat  any  warning. 
>peared  in  ii  similaTly  ahrnpt  niaiiDer.  ha»ing  enjoyed  a 
,ively  short  eiistence.  They  were  all  poBaeBsed  of  sach 
and  diitioct  internal  characters  that  we  conld  not  trace 
theni  and  aHsociuted  or  eynchronous  gpnera  any  evidence 
■suit  ot  descent  with  modification,  and  no  imperfectiona 
jical  record  would  come  to  onr  aid  to  clear  away  the 
Therefore,  iilthongb  far  from  denying  the  pv>asibility  or 
ty  of  the  correctness  of  tbe  Darwinian  Tbeory,  we  could 
cicntioualy  affirm  that  the  Brachiopoda,  a?  far  as  we  were 
Dt  acquainted  with  tbem,  would  be  of  mnch  aervice  in 
1  tbeory,  which,  however  delightful  in  its  conception,  had 
e  made  certain  by  poaitiveandindiapatableevidence,  andit 
bject  worthy  of  the  continued  and  seriona  attention  of  every 
rmed  man  of  science,  for  the  sublime  Creiitor  of  the 
had  beittowed  on  man  a  thinVing  mind,  therefoi-e.  all  that 
wrerod  was  legitimate.  Science  had  also  this  advantage 
Mlogy,  that  it  was  continually  on  the  advance,  and  ever 
connect  its  errors  when  fresh  light  or  new  discoveries  make 
WBsary.  The  inipoi-tiince  of  the  study  of  the  Brachiopoda 
'  great,  when  they  remembei-ed  that  they  were  among  the 
t  well  authenticated  indications  of  life  in  this  world,  and  (hut 
:inued  to  be  very  extensively  represented  up  U>  the  present 
liey  were  also  very  abundant  and  churucteriatic  foaails,  by 
ickti  at  great  distances  coald  be  identified,  and  without  its 
en  necessary  for  the  Palawntologists  to  visit  the  district 
ence  they  were  derived,  and  as  we  became  more  intimately 
«d  with  their  characters,  their  interest  and  uscfalness  was 
ted.  They  were,  as  Mantell  would  have  termed  them,  aure 
of  the  creation,  with  tbe  date  of  their  appearance  firmly 
.  upon  tbem,  and  their  distinctive  characters  so  legibly 
id  W3  to  defy  miainterpi-etation. 

Davidson  resumed  his  scat  amid  loud  and  continued 
i.  The  paper  was  iUuetr.itcd  by  beautifully  designed  and 
1  diagrams,  by  Mr  Davidson  himself,  and  specimens 
ing  tbe  Brachiopoda  were  exhibited.  &,  hearty  vote  of 
jO  Mr  Davidson,  for  the  trouble  he  had  taken  in  the  prepam* 
;hc  paper  read,  was  proposed  by  tbe  Chairman,  Mr  Alderman 
Se  thought  that  a  more  than  usually  hearty  vole  ba4  been 
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id  hy  thai  alone;  and  when  a  gentleman  of  hia  means  and 
would  set  apart  his  valaable  life  to  a  seemingl;  oot-of-the- 
ect  like  this,  and  proclaim  aach  facta  as  those  to  which  be 
1  utterance  that  night,  no  man  waa  more  worthj  of  the 
id  hoDi>nr  of  bis  fellow  men. 

newer  to  Mr  PANKHUBaT,  it  waa  pointed  out  that  the 
lodu  served  a  purpose  in  the  animal  economy.  They  con- 
food  for  other  animals,  and  were  even  eaten  bj  some  in 
Several  other  gentlemen  engaged  in  the  conversation. 
lose,  the  specimena  exhibited  by  Mr  Davidson  were  ei- 
rith  interest. 


Febrary  25th. 
THE  ANNUAL  SOIREE. 


4th  Annual  Soiree  waa  held  at  the  Royal  Pavilion,  the 
ite  of  rooms  being  engaged  for  the  oecaaion,  and  proved 
large  for  the  gathering  of  mcmbcra  and  their  friends, 
.mbered  between  700  and  800. 

Banqueting  Room,  two  Drawing  Rooms,  and  Saloon 
ited  to  a  variety  of  interesting  objects,  while  tbe  Mnsic 
IB  converted  into  a  dark  room  in  which  short  quarter  of  an 
tares,  illustiiited  by  the  magic  lantern,  were  given  at 
daring  the  evening. 

eibibition  of  objects  of  interest  was  not  only  more  varied 
'ormer  occasions,  but  in  many  caaea  nniqae.  In  the  North 
Boom,  tbe  Sub-Wealden  Exploratiim  was  brought  pro- 
under  notice,  Mr.  Ernest  Willett  here  presiding  over  cuses 
were  shown  a  number  of  the  latest  cores  extracted  from 
hole,  as  also  those  which  were  bi-ought  to  the  surface  just 
ihat  unfortunate  breakdown,  with  the  particulars  of  which 

0  had  been  already  informed  through  the  reports  of  Mr. 
''illett,  F.G.S.,  tbe  Honorary  Secretary  to  the  undertaking, 
he  evening,  the  cores  were  eagerly  and  studiously  scanned, 
the  Sub-Wealden  cores,  Mr.  Ernest  Willett  exhibited  the 

1  flints  which  he  found  during  bis  excavations  at  the 
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lat  □ecAHary  article,  as  well  as  specimenB  of  ifa  nfflnitipj, 
rn  bj  Mr.  E.  Moore,  amoagst  theae  being  some  of  tbe 
Diilk  itBed  fr)i-  feeding  infaata  during  the  siege  of  Paris, 
■aa  placed  the  tank  of  tbe  Aquariiim  Company.  Special 
mts  as  to  lighting,  &e.,  had  been  made  fur  tbe  exbibition 
itents ;  and  Mr.  Lawler  certainly  had  no  unattractive 
Here  WHS  a  specimen  of  tbe  sen  anemone — a  doable 
-witb  two  mouths,  two  sets  of  tentacles,  but  only  one 
similar  "freak  of  Nature  "  bad  also  happened  in  regard 
tixiut,  ba.tcbcd  io  tbe  Aquarium.  Coming  from  one  ova, 
jritable  Siamese  twin  appearance ;  and,  aa  it  was  carefully 
I  view  in  a  glass  bottle,  its  two  heads  presented  a  very 
ppearancc  as  they  converged  to  the  centre  and  terminated 
!  tail.  A  number  of  tiny  salmon  were  also  shown,  and 
TSCB  in  tbe  tank,  together  with  anemones,  tube  worms, 
,  madrepores,  all  gracefully  exposed  among  rock -work  and 
furnished  a  nolewortby  contribution. 

rical  experiments  were  provided  by  Mr  J.  F.  Capon,  wbo 
erful  battery  at  work,  and  the  kuleidogr»pb,  lent  by  Mr. 
vas  a  never-ceasing  source  of  fascination.  Amongst  the 
iral  collections  were  skeletons  of  turtles,  one  of  which 
ith  weighed  SOIbs,  exhibited  by  Mr  Mutton;  sections  of 
0  cables,  including  portions  of  tbe  deep  sea  cablea  of  1865 
;  cnrioae  opium  pipe  from  China,  fi'om  the  Grammar 
useami    a  pipe  fish  exhibited  by  Mr  W.  Saunders,  and 

le  Banqueting  Room  Mr.  Dowsett  exhibited  three  fine 
eetles ;  Messrs  Waliis  and  Clay  ton  exhibited  an  interesting 
lich  were  an  iron  Cruoifi*  found  in  the  rnins  of  Lewes 
pipe  of  the  time  of  Cromwell,  antique  silver  eugar  tonga, 
:he  time  of  Henry  VI.,  dug  np  in  the  Queen's  road. 
mummy  beads,  mummy  charms,  a  diminutive  mummy 
fossils  found  in  tbe  (jjue  lias  of  So meraet shire,  lent  by 
Clayton,  including  paddles  and  jaws  of  the  ichtbyosaurua. 
if  tbe  link  motion  of  a  locomotive,  lent  by  Mr.  Matton.  a 
illection  of  eggs,  and  a  portion  of  the  jaw  of  the  sperm 
ae  six  feet  long,  with  moat  formidable  teeth,  from  the 
Grammar  School  Museum,  were  also  in  this  room.  Mr. 
lunders  was  a  Urge  contributor,  and  exhibited  a  dangnra. 
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bj  ICr.  Wonfur  was  a  newly-hatched  Balmon,  and  bj  Ur.  Lee  the 
head  of  the  well-known  insect,  the  "  Daddy  Long-legs,"  be&atifDllj 
mounted  in  glycerine. 

GalTonio  batteries  and  electrical  apparatus  were  exhibited  by 
Mr.  Benjamin  Lomai,  Mr.  J.  Capon,  Mr.  B.  Ql&isyer,  and  T.  Cooper. 

At  half-past  eight,  the  President,  Mr  Alderman  Cos,  deliveted 
an  inaagural  addreu  in  the  Banqaeting  Room.  It  was  a  rule  of 
the  Natural  History  Society  that,  at  the  annnal  soirfe,  the  Presideat 
and  other  members  shoald  delirer  short  addrcsBes.  For  the  sake 
oF  the  assembly,  as  well  as  his  own,  fae  waa  glad  to  say  that  tea 
minutea  was  the  ueoal  time  allotted.  He  recollected  the  distingoished 
abOity  of  many  of  the  gentlemen  who  had  preceded  him  in  the  chair 
which  he  had  now  the  honour  of  occupying ;  and  he  had  tdwajs 
felt  it  to  be  somewhat  presnmptuons  in  his  venturing  to  accept  an 
office  which  was  pressed  upon  him  by  those  who  had  too  fsTourable 
an  opinion  of  his  attainments.  He  knew  that  their  society  had 
amongst  its  members  nearly  all  the  scientific  men  in  Brighton. 
He  also  knew  that  on  these  occasions  they  were  proud  of  tbe 
company  of  many  young  persons  and  ladies  who  had  not  made 
natural  history  their  particular  pursuit.  It  was  to  those  be  wished 
to  address  his  few  remarks ;  for  he  desired  to  creat«  in  their 
minds  an  intelligent  interest  in  the  pursuits  of  the  society  and  tbe 
specimens  of  natural  history  in  the  museum.  He  was  not  going  to 
troablc  his  yonng  friends  with  any  technical  phrases,  bnt  perhaps 
in  one  of  the  rooms  tbey  might  have  observed  lumps  of  granite. 
These  were  called  primary  rocks;  they  were  crystaline  in  their 
character,  broke  like  pieces  of  lamp  sugar,  and  when  broken  showed 
no  signs  of  either  vegetable  or  animal  life.  Tbey  were  most 
dnrable  in  their  character ;  bat,  like  everything  in  creation,  they 
were  subject  to  change.  Jersey  was  built  upon  tbe  primary  rocks, 
and  at  places  might  be  seen  large  masses  which  had  become 
displaced,  and  nearer  the  seashore  smaller  pieces.  As  the  tide  rose 
and  fell,  ebbed  and  flowed,  those  pieces  were  rubbed  the  one 
against  the  other,  and  fine  sand  was  formed.  After  the  lapse  of 
ages,  this  sand  became  a  sedimentary  rock^  they  were  stratified; 
they  broke  into  layers,  and  did  not  break,  like  the  primary  rock, 
into  crystal ine  masses. 

Some  of  their  pavements  were  composed  of  this  species  of  stone, 
and  most  valuable  it  was  for  building  purposes.    He  did  not  allnde 
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enchantmeiit,  into  the  forests  <tf  another  world;  be  beheld 
tree*,  of  forms  and  chaTaoters  now  unknonn  upon  the  sarface 
of  the  eartb,  presented  to  his  senses  almost  in  the  beaatj 
of  their  primeTal  life;  their  scal^  stems  and  bending 
branches,  with  their  delicate  appsratod  of  foliage,  were  all  spread 
forth  before  him,  little  impaired  bj  a  lapse  of  countless  ages,  and 
bearing  fsitbfol  records  of  extinct  sjstems  of  vegetation  which 
began  and  terminated  in  times  of  which  those  relics  were  the 
infallible  historians.  He  bad  attempted,  he  knew  moat  feeblj,  to 
describe  those  pbjeical  changes ;  he  would  now  brieflj  remind  tbcm 
that  in  accord  with  those  Changes  different  grades  of  life  appeared. 
The  earlier  formations  showed  but  a  low  order  of  either  animal  or 
vegetable  life,  and  it  was  onl;  in  the  later  geological  epochs  that 
the;  saw  the  bigber  oi-der  of  life,  with  its  higher  derelopment  and 
its  more  exquisite  sensibilit;  to  the  jojs  and  paina  of  existence. 
Some  of  theii'  kind  friends  had  brought  their  microacopea,  and  thej 
woald  show  them  that  the  lower  order  of  life  bad  its  organization 
perfect  for  the  circomstances  in  which  it  was  placed,  and  the 
various  clusters  of  contrivances  showed  the  power  and  wisdom  of 
the  Qreat  Creator.  The  microscope  would  also  show  that  there 
were  other  worlds  beside  our  own,  for  it  was  well  said  by  Ghanning 
that,  "ffbilst  the  telescope  revealed  a  world  in  ever;  star,  the 
microscope  revealeda  world  in  everj  leaf,"  and  sominnteweresome 
of  the  little  creatures  formed,  that  no  less  than  41  milliona  were 
found  in  a  cubic  inch  of  ti-ipoli,  or  the  polishing  alate.  Uillions 
and  millions  of  years  had  elapsed  to  produce  those  changes,  but  bow 
manifest  through  all  those  countless  uges  were  shown  the  power 
sad  wisdom  of  God  in  the  works  of  His  creation  P  One  more  word 
and  he  had  done.  Let  tbcm  not  neglect  to  see  the  spectroscope. 
Tbej  would  see  ever;  gas  and  liquid  examined  b;  it  showed  its  own 
lines  of  colour  and  coloured  liquids,  exactl;  alike  to  the  naked  eje, 
bad  a  marked  difference  when  subjected  to  its  influence.  His  task 
was  done,  and  he  thanked  them  for  the  attention  with  which  the; 
had  listened  to  him;  and  if  he  could  indace  one  person  to  join  the 
Societ;and  feel  an  interest  in  the  c^mtents  of  the  Museum,  be 
should  be  more  than  satisfied.  Ho  could  assure  them  the;  wonid 
meet  with  enJD;ments  nnaUo;ed  with  regreta ;  and  be  believed  the; 
would  feel  as  he  felt,  under  deep  obligations  to  thoae  who  had 
eatabliahed  the  Societ;,  and  that  tbeir  warmest  thanks  were  due  to 
their  eicellcnt  Hon.  Secretaries,  Mr.  Onions  and  Mr.  Wonfor.  who 
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from  the  oloads ;  and  the  oluadi,  whence  did  they  arise  F  'Dute 
muaaea  of  Taponr  were  creatorea  of  the  earth,  bom  of  the  land,  the 
rivers,  and  seas.  They  could  not  follow  them  iu  the  paaaage  from 
earth  to  sky,  for  steani  was  invisihle.  Bj  means  of  heit 
water  beosme  an  invisible  gna.  It  issued  tbas  from  the  tea- 
kettle, or  the  chimney,  or  the  IccomoUfe  engine.  Bat,  at  a 
short  space  from  its  source,  it  was  condensed  by  the  colder 
air,  and  they  bad  the  dust  of  water  as  Tyndall  called 
it,  which  was  somewhat  incorrectly  termed  "steam."  It 
was  the  heat  of  the  sun  which  caused  the  water  of  the  earth  to 
pass  into  this  invisible  gaseous  form.  By  reason  of  its  ligbtneea 
it  rose  throagh  the  heavier  air  till  it  condensed  into  cloads. 
The  canopy  of  clouds  that  so  often  hong  above  might  not  be  veiy 
high.  It  was  his  privilege  once,  during  an  ascent  of  Mont  Blanc  to 
be  above  the  clouds,  and  to  see  the  sun  rise  on  the  otber  side  of 
them.  Even  there,  the  ubiquitous  photographer  bad  been.  Bat 
the  scene,  beautiful  as  it  was,  could  not  give  them  all  the  glories  uf 
the  reality.  A  sea  of  vaponr  threw  its  fleecy  waves  around  the 
rocks  at  his  feet.  Far  as  the  eye  could  reach  it  stretehed  its 
flocculent  billows,  and  the  great  black  peaks  of  the  surrounding 
mountains  were  set  as  ialande  in  its  midst.  The  sun,  gradually 
climbing  above  the  horizon,  flooded  by  degrees  the  depths  of  its 
ghost-like  waves  with  mystic  light,  and  edged  their  crests  with 
silver.  But  this  mass  of  vaponr,  if  at  a  greater  elevation,  would  not 
fall  in  ruin,  bnt  would  be  congealed  to  anow. 

They  had  seen  lately  those  white  flakes  of  frozen  vapour 
coming  down  in  multitudes.  How  many  of  them  dreamed, 
as  they  fell  around,  of  the  beauty  of  their  geometiyP  Here 
were  examples  of  some  of  the  "snow  flowers;"  they  would 
observe  that  each  one  had  six  petals,  and  though  the  forms 
were  so  various,  the  number  was  invariable.  In  Brighton 
the  snow  did  not  last  long,  for  the  heat  soon  converted  it 
into  liquid,  and  as  such  it  found  its  way  into  the  sea.  But  on  the 
BQmmits  of  the  Alps  it  was  nut  so ;  there  the  cold  was  too  great 
Not  all  the  snow  that  fell  was  melted,  only  a  portion.  Were  it  to 
be  piled  up  from  yeai-  to  year,  in  a  century  the  Alps  would  havs 
nearly  4,000  feet  of  snow  on  them.  But  they  would  see,  by  the  view 
of  Monte  Boss,  that  the  great  stormy  peaks  still  cropped  up  above 
them.     What  became  of  it  then  P     It  slid  down  the  sides  of  the 


of  the  great  glaciers  wbicb  had  passed  over  and  along  them,  and 
tbe  "  scars  uf  Camberland  and  Westmoreland  still  showed  where 
the  irresistible  ice  pbin  had  passed  along. 

In  couclasion,  he  wished  to  say  a  word  or  two  more,  parti- 
cularly with  regard  to  ice.  Were  it  not  so  common,  bow 
wonderful  it  woald  be  to  see  clear  liquid  water  tamed  to 
brittle,  erystaline,  solid  ice.  But  in  England,  Xatare  was  not 
seen  exerting  her  crjatalising  power  in  all  its  grandenr.  If 
tbej  wanted  the  poeti-j  of  frost  they  mast  go  to  Russell,  LotcU,  and 
to  Emerson,  and,  looking  at  sucb  forms,  they  could  well  nnderstand 
the  beauty  that  bad  inspired  those  American  poets.  Bnt  bow  was 
ice  built  np  P  The  skaters,  hurrying  over  the  glossy  sarface,  little 
thought  of  the  wondrous  forms  of  which  every  portion  was  built 
np.  Still  true  to  her  plan.  Nature  never  vaiied  from  the  bexegon. 
Why  that  necessity  so  often  constrained  her.  Science  conld 
not  answer.  Often  during  the  frost  preceding  Christmaa 
he  had  wished  for  the  aid  of  the  photographer  to  render  permanent 
the  evanescent  forms  on  the  windows.  Those  delicate  gracefal 
forms  seemed  to  rival  Nature's  beauty  of  leaf  and  flower.  They 
could  think  for  a  moment  of  the  wonderfully  complex  forces  of 
wbicb  they  were  built  np,  of  the  power,  at  once  impelling  and 
restraining,  that  bad  drawn  sucb  a  curve,  as  with  a  master's  hand, 
but  they  could  know  nothing  of  Nature's  method  in  her  artistic 
movements.  Pei-cbance  she  would  keep  the  secret  always  hidden, 
or  perhaps  some  day  Science  would  throw  open  the  door,  and  they 
wonld  see  the  manipulation  of  the  artist,  bnt  at  present  they  could 
only  admire  that  which  was  at  once  nature  and  art  in  one. 

Mr.  T.  W.  WONPOK  lectured  on  "  The  Life  Histoiy  of  an 
Insect,"  also  illustrated  by  magic  lantern  views. 

Stiictly  speaking,  an  insect  consisted  of  three  separate  and 
distinct  parts,  head,  thorax,  and  abdomen,  and  possessed  six  legs 
and  one  or  two  pairs  of  wings.  The  stages  through  which  it  passed 
were  described  as  egg,  larva,  chrysalis,  and  perfect  insect ;  there 
were  exceptions  to  this  general  law,  but  generally  the  female  laid  her 
eggs,  either  in  or  on  tbefoodplant  or  animal  of  the  future  caterpillar 
or  grub;  in  some  cases  she  bad  an  instrument  by  means  of  which 
she  pierced  the  body  or  substance  in  which  they  were  placed,  and  a 
wonderful  instinct  came  in  play,  when,  through  the  stem  of  a  plant, 
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n  the  water,  and  there,  hj  eating  decajinf;  aiiim^  and 
ble  matter,  kept  our  atreama  pare. 

lien  tbo  caterpillar  or  grab  had  atored  up  enfficient  fatt; 
;  it  prepared  to  eater  the  next  atage  of  ita  eiiatence  aa  a 
lis.  SomeBpnn  cocoons,  others  formed  retiring  roomain  ttie 
of  trees  so  defti;  as  to  defy  the  scrutinj  6t  an  ordiaar; 
others  hung  down  head  foremost,  or  laabed  thcmaelvea  bj 
Lhreads  to  twigs  aad  brancbes ;  while  aome  buried  thetoselvea 

ground,  uatil  the  time  arrived  to  barat  their  bonds  aad 
'  aa  the  perfect  insect. 

ere,  according  to  the  abacnce  or  presence  of  wings,  tb«ir 
r  and  tbeir  nature,  insects  were  clasaified.  There  was  one 
fhich  oftea  startled,  viz.,  that  the  gi-eut  bulk  of  the  insect  world 
t  in  the  perfect  state,  grow.  As  regarded  the  perfect  insect 
waa  much  of  interest, — the  cowponnd  eje,  the  anteonas, 
of  some  sort,  but  of  what  natnralista  were  not  agreed,  etinge. 
I,  tonnes, — each  and  all  would  take  aioi-e  time  thaa  wua  ut 
posal.  Marvelloua  were  tbeir  powers  of  finding  out  the  food 
nr  jonag,  aad  most  marvellous  was  the  attractive  power 
led  b^  the  females  uf  some  creatures  of  diuwing  up  numbers 
opposite  sex  from  long  distances. 

third  lecture  from  Ur.  B.  Lomax,  on  "  Spectrum  Analjaia," 
ated  bj  Browning's  Electric  Spectroscope)  was  to  have  been 
but,  owing  to  a  wont  of  power  in  the  batt«rf  which  was  to 
laminated  the  electric  lamp,  Mr.  Lomax  had  ta  abandon  tbe 
nental  part  of  hia  contribution  to  the  entertainment,  and 

himself  to  a  few  remarks  on  tbe  nature  of  the  atad^. 
e  rooms  througbont  were  pleasingi;  embellished  with  a 

of  rare  plants  and  ebroba,  lent  bj  Ueasrs.  Balchin  and  Nell : 
iiing  the  evening,  light  refreshments  were  dispensed  bj  Mr. 
to  the  companj  at  a  counter  in  the  Banqueting  BtKim. 


March  nth. 
ORDIN.^RY     MEETING. 
C.    F.    DENNET  ON   "VEGETABLE     FIBRES,' 
waa  BO  much  the  fashion  for  the  theologian  and  man  uf 
to  refer  back  to  pre-historic  times,  men,  and  things,  as  a 
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Tarn— woven  into  goods,  iyed  in  a  varietj  of  coloan.  Thej 
lid  also  obserre  some  specimens  of  Kurachee  bemp,  American 
it  hemp,  flax,  and  jute,  wbiuh  bad  been  treated  in  the  aame 
';  and  some  hemp,  which  hestjled  cottoniscd,  for spinmng,  tike 
»□.  This  WHS  much  used  as  a  eubstituie  for  cotton  during  the 
rible  American  ww. 

Gbina-grass,  now  well  knovm  in  commerce,  was  a  member  of  the 
«afamilj.  Urtieanivea  of  Wildenow  (differing  wideljfromtbe 
imon  stinging  nettle,  urliea  urerw),  the  Callooee  hemp,  Ealmui 
lamieof  Sumatra,  thoDgli  the  fibre  wae  verj  similar,  and  for  all 
;tical  purposes  was  identical,  was  yet  a  distinct  species  of  urfiai, 
iined  from  tbe  urti/M  utilia,  urtica  UnaeitKiitM  of  Dr.  Ruibargfa. 
was  now  making  the  tonr  of  the  world.  Thanks  to  the  active 
in  which  we  lived,  and  tbe  inventive  gonins  of  man,  we  shoald 
1  hear  of  some  further  rapid  strides  in  tbe  improved  treatment 
otton  and  this  wonderful  fibre. 

A  French  jonmalist,  in  1809,  claimed  tbe  credit  of  introducing 
Suropean  notice  L'OrUe  de  la  Chine,  or  tbe  White  Nettle  of 
nn,  for  one  Father  Voisin,  a  Fi-cncb  missionarj  to  the  Chinese 
pire,  ae  the  first  peraon  who  made  discovery  of  its  practical 
itj,  and  presented  it  to  the  attention  of  the  SoeieU  d'aedimata- 

0/ Pari*,.  1844-5.  It  might  bo  well  to  correct  this  impression. 
ras  known  that  tbe  wtica  nivea  fBoehmeria  niveaj  bud  been 
ised  for  ccntarics  in  tbe  Indian  and  Chinese  Empires,  where  it 

employed  for  its  great  strength  and  beauty — strength  for  fish- 
nets; utility  and  beauty  for  wearing  apparel,      "Eaukhnra" 

Ramy,"  of  the  Islands  of  Malay  Peninsula,  to  which  was  given 
name  of  vrtiea  ienacissima,  was  introduced  in  1803,  from 
coolen  to  Calcutta,  where  it  was  cultivated  at  the  Botaoicul 
den  by  Dr.  Roxburgh,  and  a  considerable  quantity  of  this 
iiea  was  brought  to  Great  Britain  by  Captain  Joseph  Cotton. 

Society  for  the  Encouragement  of  Arts,  Mannfactnres,  and 
imcrce.  awarded  a  ailver  medal  to  Captain  Cotton  for  its  intro> 
:ion  to  their  notice.  Tbe  fibre  was  t«sted  and  pronounced  of 
itical  value,  but  fell  into  disuse  for  the  wantofpi'oper  appliances 
manipulating  and  preparing  it  for  manufacturing  purposes, 
ton,  too,  at  that  time  was  plentiful  and  cheap,  and  the  cost  of 
orting  the  fibre  from  India  told  against  it. 


in  tbe  great  marleta  of  the  world,  were  qnoted  d>j  by 
tton,  flax,  bemp,  or  anj  of  the  easentlala  of  life. 

itaace,  Eepartero  or  Spanish  grase,  which  in  1850  vse 

0,  and  considered  of  donbtfnl  character,  a  drag  in  the 
iOs.  the  t-m,  now  commanded  eleven  or  twelve  guineas, 
I  at  all.  Two  hundred  thousand  tons  would  probably  be 
late  for  the  importatitm  and  consumption  of  "  Sparta 
■  paper  making  in  1873-4.  On  the  New  World  side  of 
the  ordinary  broom-corn  (of  carpet  brooms}  which  need 
ifal  at  three  to  five  guineas  per  ton,  was  now  contracted 
nee  of  its  growth,  at  £12  to  £15. 

'  ran  their  eye  down  the  Mincing  lane  prodnce  aaks  (it 
day,  tbey  wonld  find  1,000,  2.000,  or  3,000  bales  "  sold 
"  at  pricea  ranging  from  £15,  £17,  £20.  Some  marks 
9  of  jnte,  the  product  of  good  growers,  excelling  in 
!  Mi^or  Hallett's  cereals,  commanded  premiam  rates  in 
arrival.  There  was  no  end  to  the  nses  to  wfaich  this 
was  applicable.  He  had  seen  thousands  ani  tfaousauda 
jided  at  Boulogne  from  London  to  go  inland  to  the 
bives  of  industry. 

ealand  flax,  Pbormium  Tenaz  had  not  made  the  headway 
1  other  fibres  bad.  It  grew  abundantly  in  all  the 
id  in  one  place,  wild  in  the  woods ;  the  Colony  being  eo 
and  in  a  primitive  state,  tbey  had  not  given  the  atten- 
ley  ought.  To  get  proper  machines  to  manipulate  and 
pple  and  the  readier  for  manufacturing  purposes.  Dr. 

1,  the  Agent-General  for  New  Zealand,  in  London,  had 
■nished  his  confreres  with  a  qaantity,  and  it  was  hoped 
soon  have  a  buppy  surprise  for  them,  in  machines  which 
e  work  us  it  ought  to  be  done,  and  thereby  revive  a 
and  nse  of  a.  very  superior  fibre  for  many  purposes. 

:  sorry  to  tell  them,  and  it  might  be  no  news,  that  with 
good  alloted  ub,  also  came  much  of  evil ;  good  and  evil 
:>  go  hand  in  hand  together,  but  so  it  was;  there  were 
18  in  textile  mauafactured  goods,  and  the  officials  at 
ouse  onght  to  have  an  eye  to  the  adulteratoi-s  as  wellas 
occr,  baher,  and  other  tradesmen.  It  required  longer 
dculation  to  prodace  refined  shoddy  goods  for  wearing 
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leathcn  Chinee  in  the  American  poem,  a  great  deal  b» 
us.  We  find  that  theM  unBopbiBtic&ted  children  of  tbe 
lot  so  wonderfally  wise  as  we  are,  have  yet  a  great  deal  of 
'That  low  cnnning  which  in  fools  supplies. 
And  amply  too,  the  place  of  being  wise.' 
I  any  just  claim  to  tbe  title,  which  ia  sometimes  eatiricallj 
J  us,  of  a  Christian  nation,  we  might  blash  perhaps  at 
4oae  in  roguery  by  these  simple  heathens)  as  it  iB,wecry 
iclied  world ! '  and  put  op  with  our  failure." 

e  was  another  qnite  as  an  important  consideration  as  tbe 
oney  in  the  purchase  of  bad  material,  or  the  discomfort  we 
We  lived  in  a  trying  and  changeable  climate,  and  need 
■mly  clad.  There  was  bnt  little  warmth  in  shoddy  orjnte 
Ask  any  physician  if  at  any  period  of  his  long  experience 
r  was  a  time  in  which  old  and  young  suffered  bo  much  from 
rheumatism,  and  nerrous  diseases  as  now.  He  attributed' 
al  of  this  suffering  to  the  showy  bnt  elop-tkop  material 
I  to  afford  warmth  to  the  body.  What  wonld  a  cotton 
ay  or  do  if  bis  cook  sent  to  his  table  to  satisfy  his  appetite 

of  boiled  beef  sei'ved  with  leeks,  apples,  and  woody 
lies — with  a  tart  composed  of  atranbemee,  onions,  and 
aparagns  F  It  wonld  be  quite  as  consistent  a  procedure  as 
;fae  admixtures  of  fibrous  materials  be  was  sending  forth 
irld.    He  fonnd  be  bad  diverged  from  hia  original  intent : 

back  again  to  the  Ramie  plant,  it  was  introduced  into 
in  1867,  had  takenkindly  totheaoilof  theSontbemStat«a, 
swelladapted  to  it.  The  planters  propagated  itfrom  cuttings, 
an  tbe  seed,  which  was  common  in  India.  It  grew  rapidly, 
buudantly  to  tbe  acre  (and  return  in  fibre) ;  grew,  indeed, 
ttle.    Its  fibre  was  contained  in  and  protected  by  its  stalk 

No  caterpillar,"  army  worm,"  or  insect  I  could  injure  it,  like 
n.    It  was  proved  that  its  culture  would  afford  a  great 

it  required  less  labour,  less  outlay,  care,  and  anxiety  than 
r  crop.  It  would  bear  all  tbe  heat  that  cotton  would.  In 
itton  died  outright,  being  entirely  killed  by  tbe  frost,  and 
replanted.  Eamie  was  only  killed  down  to  tbe  ground  by 
I  as  Hoou  as  tbe  froat  was  over,  the  plant  put  ont  again.  It 
ircnial.  Three  crops  a-year  were  obtained  without  re- 
—the  plant  wonld  be  of  great  valne  to  the  Soath,  if  only 
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dnmb  beuts,  and  from  tbe  much  hated  and  abnaed  nettle  familj 
had  giren  na  a  plant  three  times  a  jcar  made  up  of  innaiDerable 
tiMueB,  threads  from  which  were  made  fiibrica  to  cloUie  onr  bodies, 
as  well  as  giving  ns  from  another  resource  of  tbe  field  duj  bj  daj 
onr  dailf  bread.  And,  further,  from  tbe  very  refuse — the  strair 
— that  bore  the  grain  was  made  a  paper  for  the  Bible  in  which  it  is 
written,  "  The  heavens  declare  the  glorj  of  Gud,  and  the  firmament 
showeth  His  handiwork." 

The  President,  Hr.  Alderman  Uox,  proposed  a  vot«  of  thanks. 
They  were  sometimes  asked  what  was  the  good  of  the  Natural 
History  Society,  and  he  thought  the  paper  they  bad  just  heard  read 
was  n  very  good  answer.  It  was  not  often  that  tbe  members  of  tbe 
society  were  able  to  bring  before  them  subjects  on  which  they  were  so 
thoroughly  and  practically  conversant  as  Ur.  Dcnnct  was  with  the 
subject  of  vegetable  fibres.  To  use  an  American  pbi-aae,  Mr.  Dennet 
had  Hndowbtcdly  "  struck  ile,"  and  no  doubt  before  long  Mr.  Wonfor 
would  be  at  bitn  ngain  for  another  paper.  If  Mr.  Dennet  would 
supply  them  with  a  series  of  specimens  for  the  microscope,  be 
thought  a  very  useful  and  instructive  evening  might  be  spent  in  tbe 
eiaminstion  of  these  fibres.  Some  of  ibem  hardly  knew  what 
shoddy  was,  and  would  like  to  examine  it  under  a  f;lass. 

The  proposition  having  been  agreed  to,  Mr.  Dennet  briefly 
acknowledged  it,  and  in  doing  so  gave  some  further  information 
with  regard  to  the  different  kinds  of  fibres  and  the  uses  ta  which 
they  conld  be  put  He  should  be  most  happy  to  fall  in  with  tbe 
President's  suggestions,  and  if  they  would  provt!  acceptable  he 
should  have  great  pleasure  in  handing  over  a  perfect  set  of  specimens 
for  the  Museum. 

In  reply  to  Mr.  Sacndbbb,  Mr.  Dennet  said  there  was  not 
nearly  so  much  warmth  in  fibrous  materials  as  in  wool  or  silk.  If, 
however,  worked  up  with  good  wool,  snob  materials  would  prove 
both  warm  and  serviceable. 

Mr.  WONFOB  spoke  of  tbe  etTorte  which  bad  from  time  to  time 
been  made  to  turn  sea  grass.  &c.,  to  account,  but  without  success, 
and  asked  if  Mr.  Deauet  could  not  tell  them  something  about  the 
machine  which  was  now  being  used  for  separating  vegetable  fibres, 
and  which  his  modesty,  perhaps,  had  kept  him  from  saying  much 


subject,  in  the  bope  that  other  members  might  follow  him  ia 
endeavouring  fullj  to  work  out  the  auggeations  contained  in  Mr, 
Wonfor'a  paper. 

The  mammals  of  the  coanty  were  not  numerona,  und  tbis 
would  not  appear  BnrpriBing  when  its  geographical  position  <ra9 
conBiJei-ed,  and  the  fact  that  for  nearly  2,000  years  the  connty  had 
been  inhabited  bj  more  or  less  civilised  races,  and  had  also  been 
partially  under  cultivation.  The  only  list  of  Sussex  Mammala  be 
could  find  was  that  of  Dr.  Mantell,  in  the  appendix  to  Horsfield's 
"  History  of  Lewes,"  who  enumerated  the  following : — Common  bat, 
eared  bat,  common  squirrel,  dormouse,  bruwn  rat,  common  mouse, 
field  mouse,  water  rat,  harvest  moase,  hare,  rabbit,  hedgebi>);;, 
common  shrew,  common  mole,  polecat,  weasel,  badger,  foi,  and 
otter.  The  latter  was  stated  as  being  rare,  and  fuand  on  (be 
banks  of  the  Ouse.  This  made  a  total  of  19.  No  mention  w&i 
made  of  the  water  shrew,  stoat,  field  vole,  and  meadow  vole,  which 
were  found  here,  or  of  the  wild  cat,  which,  as  thej  had  heard  at  a 
recent  meeting,  was  a  Sussex  Mummal,  though  Mr  Newman,  in  the 
ZoologUl  for  March,  1B75,  still  expressed  a  doubt  whether  the  wild 
cat  bud  ever  been  obtained  in  Giijat  Biitaiu,  and  wished  tor 
complete  pai'ticulars  respecting  any  alleged  occuiTcnce  of  that 
animal.  Mr.  W.  JefFery,  jun.,  recorded  in  the  Zoologisl  |p.  9,0161, 
that  an  otter  was  shot  in  Fagbam  Harbour,  on  the  2nd  March,  ISfU. 
and  also  in  the  same  Journal  (S.S.,  p.  1,253),  that  there  wai'e  otti'rs 
at  Baiton,  near  Petwortli,  in  the  spring  ot  1868. 

The  porpoise  was  also  omitted  from  Dr.  Mantell's  list,  shoals 
of  which  at  times  fi-equented  the  coast.  The  appearance  of  a  shoiU 
was  considci'ed  a  sign  of  a  storm.  It  was  said  they  cume  in  scari/b 
of  food,  as  the  following  extract  from  the  Meteorological  Diary  kept 
nt  the  Chain  Pier,  Brighton,  showed—"  July  4th,  1825.  This  part  of 
the  Channel  has  presented  a  mirrur-like  appearance,  suvc  where  the 
surface  bus  been  rippled  by  shoals  of  mackarel,  or  here  and  thei'e  dis- 
turbed by  the  visible  useont  of  porpoises,  seeking  their  prey  among 
these  delicious  and  elegant  fiBh."  It  was  not  veiycletirfi-om  whence 
the  porpoises  came,  but  his  opinion  was  that  if  they  wei'e  a  sign  of 
etorm,  that  it  was  in  this  way ;  a  storm  drove  away  the  fish  on  wbicb 
they  fed,  and  they  tbeu  followed,  tbua  an  appearance  of  porpoises 
on  this  coast  would  indicate  a  storm  at  adistance,and  which  might 
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tlie  next  branch  of  bis  Hnbject,  that  the  connty  wu 
!or  two  breeds  uF  c&ttle,  namely,  the  Sonthdown  abetp 
wex  oxen,  but  be  did  not  know  their  origin ;  and,  as  it 
le  that  thej  were  only  improvemeats  of  breeds  intra- 
they  would  hardly  come  within  the  ecope  At  this  paper. 

r  arrived  at  his  second  Bubject,  the  birds  of  Sosaei. 
,  from  its  maritime  position  and  its  proximity  to  tlie 
f  Europe  had  been  the  resort  of  a  great  many  speciea 
)ae  of  the  earliest  of  Sussex  ornithologists  was  Willism 
Esq.,  F.L.S.,  who  resided  at  Gatafield,  near  Battle,  and 
}8  and  1793  made  many  obserTutions  there  respecting 
!  the  county,  which  were  mentioned  in  "White's  "  Natural 
Selbome."  He  also  compiled  a  catalogae  of  Suasei 
1  was  published  in  the  Transactions  of  the  Lionean 
he  next  wa;}  Mr,  Tbomas  WooUgar,  who  was  bom  in 
ed  in  18'21.  He  was  a  contributor  to  the  Qeitiiemau-'t 
md  to  Dr.  Smith's  "  English  Botuny,"  Hia  maniiBcripts 
ecords  of  180  species  of  birds  which  had  been  seen  in 
e  had  not  seen  the  lists  of  cither  Markwick  or  Woollgar, 

iantell,  in  hie  Appendix  to  Horsfield's  "  History  of 
re  a  list  of  Sussex  birds,  and  qnoted  extensively  from 
be  only  enumerated  70  land  and  40  water  birds — in  all. 
noet  complete  list  was  that  of  A.  E.  Knox,  Esq.,  which 
it  the  end  of  his  "  Ornithological  Rambles  in  Snsaex," 
most  interesting  scientific  books  ever  pnblished.  Ur. 
jgned  249  Sussex  birds.  The  last  edition  of  his  work 
.  1856.  Since  that  year,  with  the  exception  of  a  reprint 
lox's  list  in  Hre.  Uerrifield's  "  Natural  History  of 
no  list  had  been  published.  It  appeared  tu  him  that  in 
ew  list  of  Sussex  birds,  the  simplest  plan  would  be  to 
nox's  list  as  the  basis,  and  make  the  necessary  additions 
Iter  a  careful  search,  he  found  that  the  following  birds, 
leen  found  in  the  county,  must  be  added.  In  each  case 
id  date  and  authority  were  given ; — 

[  falcon  (Fateo  iebatdUytuJ.  One.  Mayfield,  Januat?, 
lan,  Zooloffid,  p.  3,233. 

oted  falcon  {F.  vespertinus).  Bottingdean,  1S5I. 
Dresser,  "  Birds  of  Europe,"  part  1. 
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i-ect  name  was  ScandioHTian  Bock  pipit.  It  had  also  been 
riuouB  pipit,  and  Vioout  breasted  pipit  Between  16th  and 
arch,  1867,  llr.  Booth  shot  ten  in  the  saiaJI  salt  pooU  at 
de,  and  almost  everj  jenr  aince  he  had  shot  aome  at 
de  and  Lancing. 

ort-toed  lark  (diaiida  Irachydactyla).  Near  Brighton, 
bcr,  1854,  G.  D.  Rowl«y.  Ibu,  1859,  p.  330.  Two  other* 
ce  been  obtained  near  Brighton. 

ifrian  lark  (A.  Bibirieai.  Near  Brighton,  autnmn,  1S69. 
Z.,  5.S.,  1,981  and  2,022.    The  onl;  one  obtained  in  Great 

ore  lark  (A.  alpCBtrh).  Eastbourne,  8th  January,  186T.  H. 
ia  the  Field,  Z.,  S.S.,  63«.  Several  others  bad  been  t4iken 
;ountry  since. 

ttle  hoatiJigiEHtberiiapaaiUa).  Brighton,  NoTcmber,  ISftL 
Proc.  Zool.  Soc.,  1864,  p.  377.     The  only  one  in  Great 

istic  bunting  (E.  nutiea).  Brighton,  23rd  October.  1867. 
IbU,  p.  128. 

rin  Bnch  {FrinffiUa  terinut).  Brighton,  2Mh  June,  18S9. 
Z.,  p.  7,105.    Several  since. 

)sy  bullfinch  (Carpodacvt  irylkriniu).  Brighton,  September, 
Won! or,  Z.,  S.S.,  p.  1,918.    Only  one  other  in  Great  Britain. 

rrot  crossbill  [Loxia  pityopsiUaeu*).  Bognor,  November, 
Z.,  p.  6,929. 

id-winged  starling  {Agelanu  'phamice'oa).  Sidleehain,  25th 
ber,  1863.  Jeffery,  Z.,  p.  8,951;  abo  Hove,  2l8t  March. 
Uonk,  S.S.,  p.  229. 

pine  Swift  {Cypaelut  vielha).    St  Leonards,  October,   1851. 

I,  Z.,  p.  3.330. 

lias's  sand  grouse  {Syrrhaplea  paradoxtu).     BozhUI,  near 

ey,  29th  May,  1863.    Dutton,  Z.,  S.a,  p.  1,098. 

aerican  bittern  (Ardea  minor).      Povensey  Marshea,  26th 

ber,  1867.    Dutton,  Z.,  S.S„  p.  1,098. 
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oform  me  that  Hr.  Dresaer  has  receutlj  identified  tbeie  u 
iter  pipiU. 

Imai'petrel  (Fuhnaru* gtacialu).  Brighton.  Dead ipecimeD 
nshore  in  1858.    Merrifield,  "  Natural  Historj  of  Brigbtfln," 

iIbod'h  petrel  (ProeeUaria   WilaoniJ.      Sussex.      Bond,  Z., 

.148. 

is  makes  a  total  of  42  species  to  be  added. 

e  following  may  be  considered  doubtful : — 

les'a  gnll  {Larw  Romi).  Pevensej,  1852.  Ellman,  Z.,  p. 
Harting,  in  his  liat  published  in  1872,  does  not  mention  this 
d  Mr  Booth  thinks  it  very  doubtful. 

isked  gull  fL.  eapittratua).  Off  Brighton,  Febroary  25tb, 
Morris'  "  British  Birds."  This  gull  i^  said  to  be  a  variet; 
ilackhcBded  gull,  and  is  not  mentioned  in  Harting's  list 

]ite  heron.  One  shot  bj  Mr  C.  Bull.  Borsiield's  "  Bistorj 
es."  It  is  not  stated  whether  this  is  the  great  white  berun 
itba),  and  it  is  doubtful  what  bird  is  meant. 

rtram'a  sandpiper  (Totantu  Bariramiij.  Newhaven,  between 
id  1840.  In  the  collection  of  the  late  Mr.  WUIe,  of  Lewes, 
ale  of  bis  collection  bought  b;  Mr.  John  Datton.  Z.,  p. 
There  ia  mnoh  chance  of  nnoertaint;  in  the  case  of  this 

!&. 

e  Virginian  partridge  and  Oolifornlan  grouse  ba*e  been 
jut  they  were  only  strays  from  preserves. 

e  total  in  Mr.  Knox's  list  was  249,  to  which  the  42  before 
led  being  added  made  291,  which  with  4  doubtful,  would  be 
1  of  Sussex  birds.  This  was  one  of  the  largest  totals  of  any 
in  England. 

i  Sussex  birds  might  be  dirided  into  four  classes, — extinct, 
:,  migratory,  and  accidental  visitors. 

the  first  class  there  were  only  two : — the  chough  (or  Cornish 
;ed  chough)  and  the  gi-eat  bustard.  Of  the  former.  White 
it  it  could  be  found  at  Beachy  Head  and  all  along  tbe  cliffs 


near  ChicbeBt«r,  and  at  Sonthwiclc.  Mr.  Wonfor  also 
3ed  in  the  Zoologi*t,  for  1869,  that  a  yonng  hoopoe,  evidentlj 
I  of  the  year,  waa  shot  at  Preaton. 

lie  nintcr  visitors  incladed  the  fieldfiire,  redwing,  and  sewml 
I  ScolopHcids  and  Anatidffi  families.  In  connection  nitb 
,  Uarwick  gave  the  following  dat«a : — 


FintnoD 

UitMm 

SDipa 

Sept.  29-N«r.  U    ... 

April  14 

H«J«ing 

Oct.  1-D«.  18        ... 

...        Mar.  21 

WooanKk 

Oet.  1— Not.  1 

...        April  11 

FieWfwB 

Oct.l3-No».18        ... 

...        M.7  1 

is  stated  that  the  woodcocks  arrived  earlj  in  flocks  of  20  to  30 
Brighton,  and  were  to  be  found  on  the  Downa  fur  a  short 
KDongat  the  furze, 

Lmongat  the  accidental  visitora  was  the  white'tailed  eagle,  of 
several  immature  specimens  had  been  shot.  One  at  Arondel 
in  1858,  one  at  Windmill  Hill,  Worthing,  in  January,  18W,  a 
if  the  year  ahot  on  November  8th,  1868,  at  Compton  Wood. 
Park,  by  Tiscount  Gage's  keeper,  and  recorded  by  Mr. 
or  in  the  ZoologiH.  The  only  adult  specimen  in  Suasei  was 
>y  Wm.  Borrer,  Esq.,  between  Brighton  and  Henfield  on 
iry  26th.  1865  {Zoohgiit,  p.  9,465).  MarkwJck  in  his  list  of 
I  birds  included  the  golden  eagle  (ajptilaehryiaetoa)  btxtKnoi 
ht  thai  it  was  incorrect,  and  that  a  white-tailed  eagle  was 
ind  mistaken  for  a  golden  eagle.  In  Mantell's  list  the  golden 
was  said  {on  the  authority  of  Woollgar)  to  be  found  in  the 
nity  of  Lcwea  over  the  Bray  mount.  One  was  killed  at 
11a  few  years  ago."  The  latter  waa  the  one  referred  to  hj 
wick,  and  was  killed  before  1795.  Several  oapreys  bad  been 
led  in  the  county.  The  FereKrine  falcon  was  said  to  breed 
ELchy  Head  and  Newbaven.  The  rough-le^ed  buzzard  and 
'  buzzard,  and  the  marsh  ben  and  Montagu's  harriers  had 
jbtainod.  The  eagle  owl  was  shot  at  Hurstinonceanz  on  De- 
!r  29th,  1784  (Latham's  "  Synopsis,"  lat  supp.)  The  scops  owl 
tot  at  Shillinglee.  In  July,  1842,  a  little  owl  was  on  sale  at  a 
iwr'a  in  Brighton  market,  said  to  have  been  shot  in  an  orchard 
>ffield  Park.  These  were  the  only  records  of  the  occurrence 
ese  three  species  of  owls  in  Sussex.     Several  great  grey 
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le"  it  was  stated  that  "Tbe  people  of  Snasei  call  tht  miud 
e  storm  cock,  bccaust:  it  sings  earlj  in  the  spring,  in  blow- 
howery  wcuther."  At  Chicbeater  the  appeanmce  of  a 
'ant  on  or  about  the  Cathedral  was  said  to  presage  the  death 
of  it«  dignatariea.  Tbe  Brighton  SeraU  said  that, "On 
!Kh,  1836,  a  cormorant  oppeared  on  the  north  wall  pt  the 
id  waa  shot.  They  hare  been  known  to  settle  on  the  weather- 
if  the  church,  being  e,  convenient  resting  place.  It  is 
bercd  by  man;  that  a,  cormorant  appeared  on  the  Cathedral 
IS  to  the  death  of  Biahop  Asbburnham." 

ice  writing  the  paper  he  had  discovered  in  the  library  a  li»t 
led  bj  tbe  Eiistbourne  Natural  History  ijociety,  which  con- 
the  following  eleven  birds : — Gyr-fttlcon,  goshawk,  greiit 
rarbler,  rock  dove,  Barbary  partridf^e,  harlequin  duck,  bbick 
lot,  roseate  tern,  noddy  tern,  sooty  tern,  and  Bonapartisn 
le  bad,  of  course,  been  unable  to  make  enqairies  about  these 
lut  as  regarded  the  firat  (tbe  Gyr-falcon)  Hartingetated  that 
never  been  obtained  in  Great  Britaio.  The  Eastbourne 
enumerated  200  birds  found  in  their  district. 

conclasion.  he  had  to  acknowledge  the  kindness  of  W. 

Esq.,  E.  T.  Booth,  Esq.,  and  Messra.  Pratt  in  fumisbing 
th  information,  and  particularly  to  thank  Mr.  Wonfor  for 
g  the  bii'ds  to  be  brought  out  of  the  Uuseum  to  illnstrat^ 


e  Chaibuah.  Ur.  J.-E.  Haselwood,  Yice-President,  invited 

iting  to  pass  a  vote  of  thanks  to  Mr.  Sawyer  for  his  able 

He  also    congratulated  Mr.  Sawyer  upon  varying  his 

iomil  labours  by  such  study  and  research  as  had  resulted  in 

'.  WoiTFOR  I'eminded  the  meeting  that  Mr.  Sawyer's  paper 
•  first  ontciime  of  one  he  read  two  years  ago;    and  be  was 

to  Mr.  Sawyer  for  comingforwardas  be  had,  and  so  assisting 
iving  the  slight  fi-om  theni— the  mother  society  bo  might 
lat  they  were  behind  otbei'  societies  of  the  county  in  making 

mammals  and  birds.  He  also  took  this  opportunity  of  re- 
g  tbatof  the  mammals  mentioned  by  Mr.  Sawyer, the  Museum 
ilorably  deficient,  in  specimens  of  tbe  brown  rat,  black  rat. 
a  raouse,  shrews,  dormouse,  mole,  otter,  harvest  moaae, 
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them.  The  chigo  wue  a  veiy  dreadful  fellow ;  having  a  balHt 
setting  itBClf  into  the  eVm  round  about  the  nails  or  anj  ei- 
1  part  of  tlie  bijdy.  When  the  fenuile  wished  to  kj  its  egga, 
«rted  its  body  into  the  flesth  of  whatever  it  attacked.  This  caoaed 
rritation  at  the  time ;  but,  soon  after,  the  insect  increased 
oiousty  in  size,  and,  unless  carefully  removed,  wonld  canse  a 
troublesome  nicer;  in  more  than  one  case  having  led  tu  the 
itation    of  a    limb.   .The  negro-women   in    bouth  America 

eiceediagly  skilfal  in  removing  these  fleaa  with  a  needle. 
lia  iu  hia  Sislory  of  St.  Domingo  I'eports  that  a  Capuchin 
,  who  wished  to  bring  away  from  that  islund  a  colony  of  chigoes, 
litted  them  to  establish  themselves  in  oue  of  his  feet,  as  a 
mt  to  the  scientific  colleges  of  Europe,  but  unfortunately  for 
cause  of  science,  the  foot    mortified,   was  amputated,  and 

its  inhabitants  was  committed  to  the  waves. 

Another  matter  of  interest,  which  had  recently  come  under  bis 
:e,  had  been  furnished  by  the  Rev.  Mr.  Aubry,  who  had  showed 
some  specimens  illustrative  of  the  "  developmental  "  theory,  in 
ection  with  tickB.  Tbat  gentleman  bi-oaght  him  three 
imens  of  ticks ;  the  dog  tick,  red  deer  tick,  and  forest-fly.  The 
named  were  wingless :  the  red  deer  ticks  had  abortive  wings, 
ings  much  resembling  what  those  of  the  common  fiywouldlook 
if  snipped  with  the  scissors ;  whilst  the  wings  of  the  forest-fly 

fully  developed.  In  every  other  respect,  as  well  as  in  theit 
ta,  all  these  inseota  were  identical,  so  that,  as  far  as  l^e  wings 

conceraed,  the  Darwinian  theory  certainly  received  an  eitra- 
lary  illosti-ation. 

The  meeting  then  became  a  Conversazione  and  proceeded  to 
xt  the  various  slides  of  Ueas  shown  by  the  members. 


May   13th. 
LDINARY    MEETING.— MR.  T.  W.    WONFOR    ON 
"THE    BRIGHTON    AQUARIUM :  WHAT    IT 

HAS   DONE   FOR   SCIENCE." 
It  might  fairly  be  said  tbat  in  no  branch  of  Katural  History 
there  so  much  ignorance,  even  among  those  who  professed  a 
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1  b;  a  private  company  and  was  managed  by  a  board  of 
vfaose  dnty  to  their  shareholders  was,  primarily,  to  pty 
lividend  as  tbey  possibly  coald — to  do  which  they  mnst 
public  to  see  andadmire  the  fish  in  the  tanks,  if  poMible; 
fish  were  not  in  themselves  a  sufficient  attraction,  to 
pic  by  other  and  extraneous  means  to  visit  the  Aqaarium 
be  second  place  to  do  their  best  to  advance  the  caose  of 
id  Natural  History,  by  enabling  natuiiilists  to  study 
sals  in  a  manner  far  nearer  to  nature  and  their  natural 
1  it  was  possible  to  do  with  land  animals,  cooped  np  in 
sf  Zoological  Gardens. 

anld  not  have  said  a  word  on  this  subject  did  be  not 
the  most  absurd  claims  bad  been  put  forward  by  some 
leq,  in  regard  tu  what  they  considered  the  duties  of  the 
>f  the  Brighton  Aquarinm  to  them,  and  also  aa  somewhat 

to  others,  who  affirmed  that  the  management  of  the 
Lquariom  thought  more  of  music  than  of  fish.  As  lon^ 
;e  undertaking  was  carried  on  with  the  idea  of  making  a 
mg  would  it  be  the  duty  of  the  Directors  to  consider  the 
f  making  it  pay ;  and  that  they  would  make  it  pay,  no 
d,  provided  they  encouraged  the  efTurts  of  their  energetic 
f  seeking  Manager  and  Secretary,  Mr.  G.  Reeves  Smith. 

England  knew  better  than  he  how  to  place  before  the 
ving  visitors  to  Brighton  an  attractive  hill  of  fare,  and 

purpose  to  dilate  upon  the  great  addition  to  the  attrac- 
■ighton  such  an  institution  as  the  Brighton  Aquarium 
dd  not  too  highly  estimate  the  tact,  skill,  and  judgment 
)y  Mr.  G.  Beeves  Smith ;  but  his  huainess  rather  was 
lientific  than  with  the  popular  and  attractive  features 
been  added  to  the  Aquarium,  aa  to  all  similar  institutions, 
1  Zoological  Gardens,  the  Horticultural  Gardena;  and  the 
lace.  If,  while  making  it  pay,  science  was  advanced,  tbe 
itudent,  who  contributed  nothing  to  its  maintenance 
■  entrance  fee  paid  by  the  ordinary  visitor,  ought  not  to 
'  complain  that  they  were  unable  to  afford  him  facilities 
ivhich,  by.the-bye,  he  did  not  obfciin  cvon  in  our  National 
'  Uuseums,  unless,  perchance,  he  happened  to  be  one  of 
but  he  should  the  rather  rejoice  that  something  was 

to  enlighten  mankind  on  the  marvels  of  the  deep.    If 
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Lce  they  came,  it  was  at  once  known,  becanae,  instead  of  bung 
iver  the  Aquarium,  and  scattered  about  in  everj  tank,  or 
iblj  killed  hj  being  carried  bj  tbe  system  of  circulation  intoa 
underground  reservoir,  thej  were  confined  to  the  one  tank  in 
d  tbej  maJe  their  appearance.  To  tsike  a  CHSe  in  point,  as  an 
ii-ation.  A  cod-fiah  spawned  in  tbe  Brighton  Aquarium,  tbe 
raa  seen  floatinj;  on  tbe  top  of  the  tank  in  which  the  creatun: 
and  was  identified  at  once.  In  the  system  of  circaktiun,  on 
Dtber  band,  when  a  similar  event  happened,  roe  was  foand 
ng  ut  the  top  of  every  tank  in  that  Aquurinm,  and  it  was  not. 
rst,  evident  to  what  particular  fish  it  belonged.  Another 
r,  but  still  practical,  advantage  was  this — if,  as  aDraetimcs 
cncd,  a  glass  was  broken  and  a  tank  had  to  be  emptied  to 
Ic  the  necoBHary  repairs  to  be  made,  there  was  comparatirelj 
[ing,  no  diffiuulty  with  aeration,  though  there  might  be  with 
lation  in  an  Aquarium  of  such  gig-.tntlc  dimensions. 

Raving  generalised  thus  macb,  it  might  be  well  to  point  ont  a 
rt  the  principal  gains  to  science,  through  tbe  means  of  the 
bton  Aquarium.  George  Ossian  Sara,  as  Mr.  Lee,  F.L.S., 
3.,  had  informed  them,  was  the  first  uatnralist  to  observe  and 
d  the  fact,  in  1865.  that  the  rue  of  the  cod-tribe,  as  well  as  that 
e  mackarel  and  other  fish,  was  nut  deposited,  as  was  believed, 
igst  sand  and  gravel  ut  the  bottom  of  the  sea,  but  flcuitcd  on 
nrfaccuf  the  water  during  the  whole  pei-iod  of  its  development, 
e  observations  had  been  pi-oved  correct,  over  and  over  again,  in 
Irighton  Aquarium.  The  first  recorded  obscrvBtiims  at  tbe 
bton  Aquarium  weita  made  in  November  and  December,  1873, 
Januat7  18r4,  on  tbe  spawning  of  the  cod.  whiting,  and 
Ing.pont.  The  floating  of  the  roe  was  a  most  important  fact, 
ise  it  was  a  very  strong  and  potent  argument  i^ainst  a  close 
for  deep  sea  fishing,  and  for  laws' interdicting  deep  sea  trawl- 
iind  cut  tbe  ground  from  under  the  feet  of  those  who  would 
upon  the  Icgislatui'e  the  necessity  for  a  close  time,  and  who 
(led  that  very  great  injury  was  done  to  ova  by  the  trawl  net  If, 
id  been  proved,  tbe  roe  of  the  gadidct  and  of  some  other  fishes 
!d,  trawling  could  in  no  respect  damage  or  destroy;  moreover, 
had  been  found  by  observation,  these  fishes  were  spawning 
ig  several  months  in  the  year  in  one  locality,  it  might  reason- 
be  inferred  that,  like  the  herring,  tbey  were  spawning  all  the 
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ingh  tlie  pipeBali  and  hippoeampi  had  been  very  closelj  uid 
J  wutcbed,  the  tranBference  of  the  ova  from  tbe  female  to 
cb  of  the  male,  in  which  thej  were  hatched,  had  not  been  at 
observed.  He  knew  it  waa  Mr.  H.  Lee's  opinion  that  thia 
■euce probablj took  placeat night, because,  thonf^h on  eereral 
IB  a  gnivid  female  had  been  closely  watched,  the  transference 
en  place  before  the  morning.  A  curioas  mistake  made  bj 
and  others,  repeated  even  in  the  first  edition  of  tbe  "  Qnide 
Irighton  Aqaariam,"  bad  been  corrected  in  the  third  edition 
hat  the  jonng  fiab,  after  leaving  the  poncb  of  the  parent, 
[  to  it  for  safety  on  the  approach  of  danger.  He  had  also 
ad  read  that  if  the  young  were  shaken  out  of  the  poach  of 
er  and  he  were  held  in  the  water,  they  would  swim  back  to 
ch.  When  once  the  young  had  left  the  pooch,  they  never 
1  to  it ;  they  swam  to  the  surface,  and  (for  he  had  watched 
r  hours)  neither  were  able  nor  desired,  apparently,  to  obtain 
■mkA  protection  within  the  body  of  their  male  parent;  nay, 
le  time  of  their  eitrasion,  they  were  aa  tightly  packed 
r  as  herrings  in  s  barrel.  These  stories  respecting  their 
d  habits  were  among  the  fables  of  fish  lom  handed  down 
□m  one  book-maker  to  another,  and  which  obserration  of 
its  of  the  fish  while  in  captivity  alone  conld  have  refuted. 

one  time  the  larval  stages  of  the  crab,  lobster,  and  cny- 
e  thought  t4>  be  separate  and  distinct  forms  of  life,  and  were 
ij  distinctive  names.  It  had  though,  for  some  time,  been 
that  two  of  the  supposed  distinct  forms  were  merely  the 
f  the  crab  and  lobster,  but  only  within  the  last  few  years 
roved,  he  believed  by  M.  Coste,  that  what  had  been  called 
ma,  or  glass  crabs,  were  but  tbe  larvel  state  of  the  sea  cray- 
tnurus  valgaris.  These  facta  had  been  confirmed  again  and 
>r  at  times  tbe  tanks  in  the  Brighton  Aquarium  containing 
ibaters,  or  crayfish  hsd  been  seen  literally  swarming  with 
[■aba,  lobsters,  and  crayfish  respectively.  Some  members  of 
ety  would  call  to  mind  tbe  circumstances  that,at  one  of  their 
epical  evenings,  fifr.  H.  Lee  showed  tbat  Bell  was  right  in 
^  that  the  toil  of  the  young  lobster  was  spatulate,  by  ex- 
young  lobsters  with  spatulate  tails  alive  under  the  micro- 
fact  respecting  which  Mr.  J.  K.  Lord  expressed  bis  doubts 
ae  ago  in  tbe  pages  of  Science  Qosnp. 
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itnwia,  the  mnd-fiah  of  Gambia,  the  boar-Ssh,  and  tbe 
lich  last  named  had  twice  spawned  in  tlie  Aqaariain. 
ble  additions  to  our  knowledge  of  these  mre,  as' weU  u 
nmon  fish,  had  been  made,  which  future  writers  on  fish 
uld  do  well  to  note,  instead  of  copyint;  the  errors  of  their 

;  other  interesting  experiments  that  had  been  tried  in 
in  Aquarium,  he  might  mention  those  on  the  hearing  of 
li  in  water,  while  the  taming  of  fish  proved  that  so  far 
shunning  man,  thej  might  be  taught  to  approach  clos« 
le  being  even  so  tame  as  to  take  their  food  direct  from 
Then  there  was  the  fapt,  which  anjone,  who  felt  inclined 
e  behaviour  of  the  flat  fishes,  like  the  sole  and  plaice, 
observe — the  rapidity  with  which  they  changed  colonr. 
oaely  they  aeaimiktcd  in  colour  to  the  nature  of  the 
he  tanks  on  which  they  rested ;  this  was  so  rapid  and  so 
lat  they  might  with  justice  be  called  the  chameleons  of 

ay  were  aware,  be  mentioned,  at  their  last  soir^  bnt  one, 
ighton  Aquarium  bad  given  a  sponge  new  to  science ;  it 
een  proved,  which  was  unknown  before,  that  aome 
re  annual  in  their  jg^ronth,  and  died  at  the  end  of  the 

ksidered,  had  the  Brighton  Aquarinm  done  nothing  else 
it  had  set  an  example  which  every  museum  throughoat 
m,  not  excepting  the  Brighton  Museum,  would  do  well  to 
itting  up  microscopes  under  which  the  minute  anatomy  of 
i  had  been  made  familiar  to  the  public,  while  even  the 
latural  history  had  learnt  much  through  the  admirable 
preparations  of  Mr.  HI  Lee.  He  hoped  the  day  was  not  far 
len  a.  part  of  the  equipment  and  furniture  of  every 
)nld  be  the  microscope,  under  which  slides,  illpstrating 
it  departments  of  geology  and  natural  histoiy,  would  be 
be  public,  who  would  by  this  means  be  educated  to  an 
in  of  higher  and  better  things.  This  natundly  led  ta  a 
which  the  Directors  had,  Le  thought,  hardly  given 
ttcntion — the  formation  of  a  marine  mifbeum.  It  was 
had    very    wisely    commenced  the  nuclens  with  the 
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which  most  not  only  be  repleniahed,  but  great  judgment 
iBBarj  to  preeerre  the  specific  graritj  of  the  water,  or 
wonld  accrue  to  the  fish.  Again,  the  pumping  in  oF  freah 
r  caused  a  turbidit;  and  milkinesa,  which  must  be  remoTed. 
ablic  was  not  satisfied  unless  the  water  was  as  clear  as 
To  accomplish  this,  a  plan  was  adopted  with  \etj  marked 
'hich  originated,  he  believed,  with  Mr.  H.  I>e.  Same  one, 
■  thought  Dr  Brehm,  meuUoned  that  the  molluscu  were 
nts  in  clearing  sea  water,  and  tbelat«Mr  Lord,  just  before 
ling  of  the  Brighton  Aquarium,  tried  mussels,  but  tfae 
waa  to  know  whether  anj  of  them  had  died,  and  if  so,  a 
lifficnltj  was  to  pick  out  the  defunct  ones.  Mr.  !>» 
1  to  him  that  the  mussels  should  be  suspended  in  nets,  bat 
i  was  adifBcnltj.  At  last  it  struck  Mr.  Lee,  when  he  tool 
?  try  oysters  instead  of  mussels,  and  with  a  very  marked 
Oysters  were  still  employed  in  the  Brighton  Aquariam 
urpose  of  clearing  the  water,  and  this  would  explain  the 
rhj  that  muUusk  might  be  seen  at  the  bottom  of  eacb 
ink.  The  capability  of  clearing  the  water  by  the  oyster 
)nly  doubted,  but  denied,  by  some.  This  capability  bad 
nonstrated  in  bis  own  presence  by  seeing  sea  water 
without  the  mollusk;  that  in  which  the  oysters  had  been 
IB  clear,  that  without  them  was  turbid.  Any  member  of 
ity  could  easily,  at  any  time,  prove  the  truth  of  this 
nt  for  himself,  and  see  with  his  own  eyes  bow  the  oyster 
be  water. 

ther  diffionlty  was  to  find  out  what  was  the  kind  of  food 
[ferent  fish  would  take,  and  then  an  equal,  if  not  greater, 
,  to  induce  the  fish  to  eat,  for  not  until  then  could  it  be 
firmed  there  was  a  possibility  of  getting  the  fish  (o  live. 
kppened,  over  and  over  again,  that  even  when  the  food  was 
iwn  from  experience,  and  fish  of  the  same  kind  vere 
on  that  kind  of  food,  new  comers  could  not  be  induced  to 
same,  or  any  kind,  of  food.  By  observing  the  way  in  which 
kinds  6f  fish  always  took  their  food — Bonieassoonasit  vas 
into  the  water,  others  rising  at  it,  and  others  takinj;  it 
ivas  passing  by  them  downwards,  others  only  when  it  bud 
the  bottom,  some  darting  rapidly  at  their  food,  others 
eizing  it— a  very  valuable  series  of  hints  for  fishermen  bad 
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lie  ttuiks  in  the  Brighton  Aqnariam  were  of  sacb  huge 
nona  that  two  or  three  fish  in  one  ot  them  appeared  u 
ig,  and  some  people  had  ocKilly  aaaei'ted  that  there  were  Ter; 
ih  in  the  Aqoarinm;  now,  eiclndin^  auemones,  which  migfat 
inted  bf  the  thonaand,  crabe,  lobateiB,  prawna,  abrimpi, 
a,  and  all  but  fish  proper,  belonging  to  the  claaB}n«e«t,  it 
appear  that  the  tanka  of  the  Brighton  Aquarium  contained 

ten  thonaand  fiab.  Tu  show  that  he  wna  not  in  the  least 
irating,  he  might  mention  afew  of  the  numbers  of  particaUr 
.bug,  he  fonnd  abont  a  100  baaa,  the  same  number  of  bream, 
rp,  50  chub,  50  cod,  some  ot  them  of  enormona  size,  the  same 
ir  of  congers  (one  abont  SOlbs.  weight),  200  dog  fish  (in 
)n  to  abont  aOO  hatched  on  the  premises,  and  rapidlj  in- 
ig  in  size),  abont  500  flat  fish,  including  soles,  pkioe,  &c.,  100 
rds,  40  graj  mnllett,  100  perch  and  pike,  nearly  40  pipe-fish, 
me  number  of  hippocampi,  40  roach,  17  aalmon  (seven  hatched 
ar),  besides  about  1,500  f  onug  char,  salmon,  and  trout,  all  in  a 
ig  condition,  and  hatched  out  that  jear.  Half  a  dozen 
(one  5ft.  across),  angel  fish  und  rajs  by  the  dozen,  1,000 
ibocks,  150  whiting  and  whiting  pouts,  200  wrasse,  ti^etber 
errings,  mackarel,  t«noh,  and  a  host  beside;  and  when  he 
i  by  inquiring,  at  the  end  of  last  week,  that  nol  onefiA  bad 
eek  died,  only  one  the  week  before,  and  none  the  week  before 
nd  that,  on  an  average,  one  or  two  a  week  had  been  the  rale 
me  time  past,  he  concluded  that,  first,  the  assertion,  that 
wel«  a  few  fish  only,  wonld  not  hold  good;  and,  secondly, 
0  or  even  100  in  10.000  in  a  year  was  a.  low  rate  of  mortality, 
;t  attained  among  bnman  beings,  and  proved  how  marvel- 
healthy  fieh  were,  when  compared  with  man.  These  facts 
;ui¥B  spoke  for  themselves,  and  conclnsively  upset  the  fables 
cvuusly  circulated  respecting  the  reputed  paucity  and 
iity  of  the  fish  in  the  Brighton  Aquarium,  when  compared 
hose  in  other  and  minor  aqnaria.    There  were  many  other 

of  interest  to  the  scientific  student,  to  which  be  bad  not  had 
3  allude,  but  he  knew  other  members  would  be  glad  to  bear 
he  observations  of  Henry  Lee  would  soon  be  given  to  the 
in  a  collected  form.  The  public  must  not  expect  that  fresh 
or  observations  would  continue  to  come  before  them  in  such 
mce  as  during  the  past  year  or  two,  because  the  scientific 
,  which  the  commencement  ot  the  Aquarinm's  existence  bad 


of  eatablialiiDg  a  mnsenm  on  a  good  scale ;  and,  for  hii  ows 
!  sincerely  tnuted  that  oppoitnmtj  would  be  embraced. 

e  Pbgsisbnt  invited  discasaion,  especially  calling  atteation 
)re8ence  of  Mr.  Henry  Lee,  F.L.S.,  F.G.S.,  President  of  the 
Q  Microscopical  Society,  and  the  Nataralist  attached  to  the 
)n  Aqaariam. 

.  Heitbt  Lee  euid  the  first  feding  that  arose  in  his  mind, 
stening  to  the  able  paper  which  Mr.  Wonfor  had  just  read. 
!  of  gratitade  and  gratification  that  he  had  brongbt  forward 
jectj  for  he  confessed  that,  when  hearinf^  and  reading 
statements  that  were  broaght  under  bis  notice,  be  some- 
legan  to  wonder  whether  the  Brighton  Aqnarium  ma  a 
ud  a  sham,  the  Directors  idiots,  tbe  Manager  a  charlatan, 
■■  Naturalists  ignoramuses.  Bat,  when  he  foand  how  tbe 
ion  was  appreciated  by  Mr.  Wonfor,  and hisfelluw members 
Irighton  and  Sussex  Natural  History  Society;  aa  also.whea 
ked  the  approbation  it  received  from  the  London  and 
ial  Frees  generally,  he  rested — certainly  not  enUrely 
I — but  at  all  events  encouraged  by  what  had  been  done, 
on  by  the  Board  of  Directors,  he  hoped  in  the  fnture  to 
i  and  extend  the  labours  of  the  past.  Whatever  credit  Mr. 
had  been  kind  enough  to  bestow  upon  him,  there  was 
f  justice  due  to  a  gentleman  who  was  now  absent.  Owing 
ad  work  of  the  contractors,  the  architect's  original  designs, 
leration  and  circulation  of  tbe  water  in  the  tanks,  were  not 
out  when  tbe  building  was  completed.  It  was  at  first 
i  that  tbe  system  of  aeration  should  be  the  same  as  that 
at  the  Crystal  Palace;  but,  in  consequence  of  theconatmc- 
,he  reservoirs,  this  was  found  to  be  impossible.  When  tbe 
m  waa  opened,  there  was  neither  aeration  nor  circolation ; 
jrder  to  auatain  the  life  of  tbe  fiah,  be  oxygenated  the  water 
»ng  it  to  the  full  sunlight  and  promoting  the  excessive 
jf  weed  and  of  marine  algse;  and,  notwithstanding  it  was 
by  some  that,  in  so  doing,  he  was  ruising  a  Frankenstein, 
a  time,  he  would  be  unable  to  quell,  be  succeeded,  by  this 
n  keeping  large  numbers  of  fisb  alive  until  tbe  new  and 
system  could  be  adopted.  The  credit  of  the  system  of 
,  to  which  Mr.  Wonfor  had  alluded,  was  due  to  Mr.  Bvana, 
t  member  of  tbe  Board  of  Directors,  who  had  devised  the 
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e  veatbcr  was  warmer.    A  brief  reference  to  experiments. 

the  effect  of  beat  and  cold  upon  tbc  jonng  ojster,  wxg 
bj  an  acknowledgment  of  many  kind  efforts  to  asmst  tbe 
n,  und  bj  an  eipresaion  of  gratitade,  on  bebalf  of  tbe 
taff  of  tbe  institution,  to  Mr.  Wonfor  for  preparing  tbe 
nd  to  tbe  members  of  the  Freas,  for  assistance  kindlj 

on  alio 


F.  C.  Dehkst  expressed  bis  delight  at  what  he  had  heard; 
ie  a  few  obaerrationa  with  reference  to  the  Boulogne 
n;  to  the  difficnltiet  which  bad  been  experienced  there; 
le  manner  in  which  similar  difficnltics  had  been  overcome 
ton,bj  the  wisdom  of  such  men  as  Mr.  Lee,  Mr.  Bnckland. 


Habelwood  remarked  that  Mr.  Wonfor  had  shown  them 
!n  they  viaited  the  Aqnarium,  they  might  open  their  eyes, 
inderHtand.  He  was  only  afmid  that,  as  there  was  a  possi- 
getting  tbinga  too  cheaply,  there  waa  alao  a  probability 
'  bad  got  tbe  fmits  of  fifteen  montha'  study  and  attention 
r.  Mr.  Lee's  kindnesa  in  farniahing  live  specimens  for  tbe 
pes,  on  one  Tei7  memorable  occasion  in  the  annals  of  tbe 
lad  been  very  highly  appreciated;  and  he  ventured  tobope 
'  would  be  again  similarly  favoured  by  that  gentleman. 

LsE  said  it  was  sometimes  difflcnlt  to  obtain  certain 
B  from  certain  tanks,  aa  a  sudden  disturbance  of  the  water 
luse  the  death  of  timid  fishes,  such  as  the  herring  and 

;  but  be  assured  tbe  members  that,  whenever  specimens 
1  intorest  could  be  obtained,  he,  and  the  Directors  of  the 
in,  would  be  ready  and  willing  to  present  them  for  exami- 

He  might  also  take  occasion  to  confirm  what  had  been 

it  must  not  be  expected  that  fresh  fruits  of  observations 
>ntinue  to  come  before  them  in  such  abundance  as  during 

year  or  two,  because  the  scientific  truths,  which  the 
lemcnt  of  tbc  Aquarium's  existence  had  evolved,  would 
nned  ^ain  and  again.  Six  specimens  of  the  proteus,  a 
amphibious  reptile,  closely  allied  to  the  mudfish,  and 
from  tbe  Adelsberg  caves,  had  been  deposited  in  the 
a  during  the  week. 
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larkable  slide  was  some  diatoms  from  Java,  one  of 
ujantinge;  they  were  like  anamberofTertebrae.  Indeed, 
«  some  very  interesting  objects,  especially  good  were 
rinfr  the  scales  of  plants,  a  rhododendron  among  tbem 
[  worthy  of  attention.  He  would  like  to  know  if  tbej 
m  to  keep  his  promise  and  give  a  paper  on  for,  wool, 
that  daj  month. — The  Chairman  said  that  onder  tbe 
aces  in  which  they  were  placed  by  Ur.  Dennett's  illnesB, 
t  it  woald  be  desirable. 

'  pen  and  ink  sketches,  illustrative  of  the  Society's  last 
rsion,  were  presented  by  the  Rev.  J.  H.  Cross. 

leeting  then  resolved  itself  into  a  Conversazione,  wh«n 
s  mentioned,  and  others,  were  exhibited  by  Hessra.  J.  C. 
1,  T.  W.  Wonfor,  F.  E.  Sawyei-,  W.  Puttick,  T.  Glaisyer, 
aisycr. 


June  loth. 
ARY  MEETING.— MR.  BENJAMIN  LOMAX 
"THE  MINOR  DISEASES  OF  PLANTS." 
inbject  was  one  which  was  not  even  referred  to  in  the 
rorks  on  Tegetable  Physiology,  and  concerning  which  he 
I  no  information  that  was  not  eapplied  from  his  own 
iwers  and  opportunities  of  observations.  We  were 
d  to  think  of  plants  in  one  of  two  conditions—that  of 
b  or  that  of  mortal  disease.  If  a  plant  presented  its 
peavance,  performed  its  f auctions  properly,  and  attained 
i  size,  it  was  a  healthy  organism.  If  it  was  monstrous  in 
ted  in  growth,  or  irregular  in  the  performance  of  its 
it  was  a  diseased  plant  and  would  die.  So  we  enrnmed 
'  np,  except  in  those  few  cases  where  science  had  enabled 
auccessfully  against  rust  or  blight,  and  to  restore  to  fall 
ii^anism  that,  but  for  the  intervention  of  human  agency, 
:  perisbed.  Bat  surely  this  was  a  very  limited  view  to 
e  diseases  incident  to  vegetable  life.  Medical  friends 
[  both  their  duties  and  incomes  strangely  curtailed  if 
ice  were  limited  to  fatal  maladies.      Although  Natore 
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it  we  cat  a  notcb  in  onr  fieali  the  immediate  curative  praoen 
tloned  by  s  formation  of  new  flesh  which,  nnder  fATonrable 
istances,  continued  till  the  notch  had  entirely  dissppeBred. 
old  not,  it  wu  tme,  in  onr  own  complicated  organiam,  grow 
leg  or  arm;  bat  the  process,  as  far  aa  it  went,  was  toward* 
"estonition,  and  in  a  lower  sphere  of  animal  life,  we  did 
[7  find  snails  reprodncin^  their  eyes,  cmstacea  their  davB, 
I  their  tails,  and  Holnthuriie  their  simple  digeetiTeappantiis. 

vegetable  world,  on  the  other  hand,  the  noteb,  or  broken 
■etained  its  new  shape,  and  simplj  covered  the  diefignrement 
ark. 

Im  efforts  which  Nature  made  to  repair  the  functional  loss 
1  this  difference  even  more  decisively.    A  plant  or  tree  mast, 

necesaaiy  auatenance,  spread  a  certain  area  of  leaf  anrface 
atmosphere— and  when  a  branch  waa  removed  the  loss  must 
ured,  or  the  tree  would  die.  How  was  the  deficiency  to  be 
i^ood  p    A  plant  stood  much  in  the  position  of  a  gambler  who 

many  cards  or  counters  to  dispose  of ,  and  who  conld  with  hold 
01'  apply  tbem  in  different  manners,  but  could  not  play  them 

Every  flowering  plant  waa  compelled  by  the  mysterioua  law 

nature  to  develop  ita  buds  in  a  spiral,  according  to  an 
iging  arrangement.  Of  these  buds  it  might  make  leaves, 
la,  thorns,  branches,  stamens,  carpels,  petals,  or  bracts, 
casion  required.  It .  might  develop  a  bud  almost  ad 
im,  might  change  stamens  into  petals,  or  splnea  into 
Is,  or  might  allow  it  to  remain  a  bnd,  bat  it  coald 
ay  its  cai-d  twice — a  bud  once  destroyed  could  never 
placed.  Hence,  to  repair  the  loss  of  the  amputated 
I,  another  bud  which  would  otherwise  have  remained  nnde- 
1  must  take  the  duty  upon  it«elf,  and  supply  the  functions  of 
wased  brother.  It  was  of  this  peculiarity  that  gardeoera 
Ivantage,  when,  by  pruning  or  nipping  off  buds,  they  compelled 

0  assume  a  different  shape,  or  to  push  forth  lower  branches 
expense  of  the  upper  ones.  Still,  there  was,  perhaps,  no 
ce  of  "  vitality,"  for  we  could  regard  the  diversion  of  the  sap 
le  only  available  channel  as  a  mere  mechanical  result  of  the 

1  law  of  cell  development.  But,  in  the  (election  of  the  bud 
waa  to  Bpront,  a  very  marked  instance  of  what  might  be 
"plant  instinct"  was  shown.    Every  plant  waa  a  carefully 
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ith  ita  petiole  fell  off.  He  wns  inclined  to  think,  after 
•rration,  tbat  the  leaf  and  |>etiole  were  not  all  that  dck 
but  that  the  injury  extended  to  the  root. 

as  forced  to  the  conclueion  that  the  theory  ia  correct 
imed  that  every  separate  bad  was  connected  by  a  diatinct 
h  the  root,  and  tbat  the  axis  of  the  plant  was  realty  a 
lie  of  separate  stalks  surronnded  byEtcommon  epidermia. 
to  irbich  this  dead  nettle  belonged  was  an  inataDce  in 
'  this  vieif .  The  leaves  of  all  labkte  plants  were  oppoeibe, 
eaf  waa  exactly  above  that  beneath  it  on  the  same  sidf. 
in  fact,  a  quarlemary  antuigement,  tbe  alternate  inter- 
[g  suppressed.  According  to  tbe  theory  be  bad  adopted, 
onsisted  of  a  concentric  Beriea  of  squares,  the  four  bad 
unpying  the  comers;  and  tbe  square  stem  which  wm 
in  tbe  labiatra,  and  which  was  preaerred  even  in  tbe 
!Ut  of  the  fruit,  was  thus  fairly  accounted  for.  That 
ied  order,  the  Scropbnlarineee,  bad  not  the  same  arrange- 
ares  or  fruit,  and  the  theoiy  was  carried  out  here  by  tbe 
being  square.  Just  as  in  our  own  species  Nature 
preserved  life  at  the  expense  of  one  faculty,  so  we  found 
f  plants  which  were  content  to  pass  an  imperfect 
at  the  eipense  of  some  one  of  their  natnral  fnnctiona. 
a  rose  or  pink,  given  to  luxuriooa  living,  parts  with  the 
ropagating  bis  species,  and  converted  bis  stamens  into 
lie  wheat  or  grape  vine  infested  by  parasitic  fungi  or 
ed  on  Ull  the  time  of  natural  decay,  but  bore  no  fruit,  and 
if  compromise  went  ontbroughout  the  vegetable  kingdom, 
aphis  infested  onr  rose  bnsb,  or  the  blight  our  canliflower, 
lid  not  generally  die,  though  for  our  purpose  it  might  be 
rbe  flower  shed  ita  bnds  before  they  burst  into  bloom, 
h  those  organs  which  were  now  no  longer  necessary,  as 
ile  to  support  the  flower  and  tbe  bracts  to  shelter  it,  and 
I  vital  expenditure  aa  much  as  possible,  to  preserve  its 
brougfa  the  winter.  The  caaliBower  with  blight  at  its 
:ted  not  ouly  the  infected  leaves,  but  those  sarrounding 
ich  must  ultimately  share  the  same  destruction,  and, 
g  the  acquired  habits  of  many  generations,  developed 
Dug  suppressed  intemodes,  and  mounted  upwards  in  the 
I  ancestor,  the  common  sea  cabbage  of  onr  clifis,  with  the 
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red  the  abock  ita  Bystem  bad  aaffered.  He  believed  tlie  fidd 
arch  he  had  indicated  waa  a  wide  and  an  intereeUng  one,  but 
onld  not  prove  ao,  the  neceaaitj  which  it  would  impose  odiIg 
«  of  watching  individoal  plant-livea  with  care  and  accnnc; 
at  least  increaee  their  botanical  knowledge,  however  gnat  it 
previooslj  have  been,  and  would  ezcuae  his  laying  befoK 

0  superficial  a  paper. 

le  President,  {Ur.  Alderman  Cox)  proposed  a  vote  of  thuil:B 
Lomax  for  hta  interesting  paper,  and  enquired  whether  he 
■ssign  any  reason  why,  when  a  new  vine  shoot  was  removed, 
flowed,  whereas,  if  a  previous  fear's  ahoot  were  removed,  tbe 
wed  copionslj  P 

r.  LoHAX  replied  that  such  a  question  revived  the  old  differ- 

1  to  whether  sup  renlly  did  flow.  He  thought  that  a  copiona 
rge  of  sap  was  more  often  met  with  when  the  tree  produced 
ulent  fruit  than  when  otherwise. 

r.  WOMTOB  commented  upon  the  mysterious  fact  that,  whilet 
b  might  live,  ordinarily,  only  fifty  years,  cuttings  made  from 
planted,  also  lived  the  full  alloted  time,  quite  outliving  tbe 
stock;  BO  that  thousands  of  cuttings  might  now  be  alive, 
rents  of  which  died  years  ago. 

reviona  to  the  reading  of  the  paper,  Mr.  F.  E.  Sawteb  brieflj 
.tteution  to  some  solar  hales  which  be  bad  recently  witaeued, 
uatrated  his  observations  by  diagrams. 


June  J4th. 
ROSCOPICAL    MEETING,— MR.   T.  W.  WONFOR 
S    •'  HAIR,    WOOL,    FUR,    AND  SILK,  MICRO- 
TOPICALLY    CONSIDERED." 

ne  of  the  first  objects  tbe  possessor  of  a  microscope  solyecUd 
ititiy  wasa human  hair;  and  scores  of  times,  after  exhibiting 
ae  non-microscopical  friend  some  very  choice  olgects,  tbe 
>n  had  been  asked,  "  But  how  does  a  hair  look  under  tbe 
icope  ?  "  and  invariably  the  querist  was  dissppointed  when  a 
aa  exhibited  at  his  or  her  request. 
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liat  bad  been  eoid  respecting  barnan  bair  beld  good  genenll; 
mmalun  bair.  We  found  the  some  three  layers,  differing, 
I,  in  Bach  a  degree  tbat  the  animal  from  which  the  hair  cama 
be  recognized  under  the  microscope.  In  most  animaU  the 
bad  larger  cells,  relativelj,  than  in  man ;  this  gave  it  a  toothed 
y[ged  appearance,  well-seen  in  wool  from  the  sbeep.  In  some 
as  in  the  mouse,  but  more  especially  in  the  bat,  the  cnticular 
Mud  out  BO  much  as  to  give  the  hair  a  feathered  appetLnmc«. 
DC  animals  the  great  bulk  of  the  bair  was  formed  of  the 
«ry  substance,  the  cuticle  being  only  a  very  thin  layer. 

I  comparing  the  hairs  of  animals  with  human  hair  great  care 
ecessary,  because  dog's  hair,  when  brown,  was  often  very 
:  to  human.  Among  the  monkeys,  some  very  closely  k- 
■d  man's  hair,  but  the  air  cells  were  larger  and  leas  crowded, 
llectiun  of  huira  from  the  different  orders  of  mammala  were 

it  would  be  found  tbat  in  each  order  there  was  great 
:ity,  but  sufficient  diversity  io  enable  the  microscopist  tu 
ite  the  animal  from  which  it  had  been  luken.  In  soiac 
s  two  sorts  of  hair  were  found,  one  long,  strong,  and  tnor^ 

straight,  the  other  long,  curly  and  twisted — to  one  the  name 
was  given,  and  to  the  other  the  t«rm  wool  had  been  apphed. 
mimals  had  only  wool,  which  differed  from  hair  in  that  the 
sr  cells  or  scales  were  looser  than  in  hair.  This  gave  lo 
>s  value,  ita  property  ot/elting,  i.e.,  of  bejngso  int«rlacedand 
[led  by  the  combined  action  of  heat,  pressure,  moisture,  and 
1,  as  to  form  a  cloth-like  substance.  This  property  was  seen 
.  the  wool  of  tbe  sheep  or  that  from  the  rabbit,  wbicb  latter 
mingled  with  sheep's  wool,  formed  tbe  best  kind  of  felt  for 

Tbe  same  proyerty  which  caused  wool  to  feU  caused  any 
a  material  to  become  closer  and  thicker  by  abrinking,  either 
ipoaure  to  moisture  or  washing. 

.  comparing  wool  from  different  kinds  of  sbeep,  tbe 
r  the  number  of  cuticular  cells  to  the' inch  the  gresler  its 
property,  hence  its  gi'eater  commercial  value.  ThiiB. 
ter  give  1,8.50  to  tbe  inch,  Southdown  2,080,  Merino  2,400,  and 
wool  2,720.  This  same  felting  property  was  found  in  the 
-om  somegoat«,  and  differed  essentially  from  goats' bair,  this 
e  case  with  a  very  fine  kind  of  gout  wool  called  Mohair. 
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with  a  razor.  Alter  BhaTinK,  if  the  akin  was  scraped  and 
tiona  of  hair  found  on  a  razor  were  washed  off  with  ether,  and 
in  adrop  of  turpentine  on  a  gkisa  slide,  sectioos  of  hooian 
ight  be  readily  got.    These  might  be  mounted  in  baliuim.    A 

of  the  hair  of  the  pachjdermata,  especiallj  of  the  elephant, 
«d  the  appearance  of  eeveral  hairs  welded  together,    Neit 

bat  tribe,  the  most  eitraordinary  hair  was  that  of  the 
OS  of  Australia. 

f.  WoHFOR  stated,  in  reply  to  Mr.  H.  Saunders,  he  never 
flint  in  the  substance  of  the  hair.     On  hair  of  the  eiephunt 

or  other  mammal  exposed  a  good  deal,  fine  particles  of 
tight  be  found,  bat  they  did  not  belong  to  the  subetanci^. 
inding  the  meeting  that  buir,  bora,  teetb,  and  claws  lasted 
than  the  human  or  animal  frame,  be  also  stated  that  he  had 
■d  some  hair  off  un  Egyptian  mammy,  and  it  was  perfectly 
[he  reason  of  this  coloar  he  could  not  at  first  conceive,  the 
ans  not  being  represented  to  have  been  a.  red-haired  race. 
ibeeqnently  be  eame  to  the  conetusion,  from  inquiry  and 
lation  made,  that  the  redness  had  resulted  from  the  stib- 
which  had  been  used  to  ensure  its  preserration. 

reference  to  what  bad  been  said  with  regard  t«  the  poner 
irance  of  the  teeth,  the  President  (Ur.  Alderman  Coxl, 
ouely  hinted  that  the  assertion  would  doubtless  be  qaalified 
majority  present  from  their  own  experience. 

conversation,  of  a  very  entertaining  character,  was  maiD' 
for  Bome  time  by  Mr.  C.  F.  Deonet  and  Mr.  W.  Saunders; 
Itcrwards  specimens  and  sections  of  hair  from  varicinB 
e,  and  vegetable  fibres  were  exhibited  under  mici'OBCopes  by 
tsclwood,  Mr,  Wonfor,  Mr.  T.  Gkisycr,  Mr.  R.  Glaisyer,  and 
ittick. 


June  agth. 
ANNUAL    EXCURSION, 
le  twenty-first  annual  excursion  of  the  soiiiety  was  to  Biittlc 
and  the  Sub-Wealden  Boring  at  Nethcrfield.    The  majority 
larty,  which  numbered  in  all  about  fifty  persons,  left  Brighton 
7,55  train  for  St.  Leonards;    where  carriages  were  waiting 
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the  porch  had  the  extraordinary  appendiige  of  a 
nd  in-the  grounds  are  atill  standing  the  rains  of  a 

showing  that  the  Abbey  was,  at  one  time,  a  place  of 
bance.     The  present  Abbey  shows  many  specimeng  of 

architectare  in  fashion  in  by-gone  ages. 

xploring  the  vaults  of  the  old  Abbey,  in  some  of 
lotaniats  of  the  party  foand  seedling  hart's-tongne 
it  abundance,  the  interior  of  the  inhabited  portion  of 
I  was  visited.  The  principal  entrance  is  thruegb  a 
t  Cfothic  archway,  and  from  the  vestibnle  the  great 
red  by  a  pomted  arch  doorway.  This  is  a  xery 
im,  and  was  originally  the  Hall  of  Justice.  Its  height 
its  length,  namely,  57  feet;  it  is  31  feet  wide; 
;hted  on  one  side  with  a  window  of  seven 
ding  nearly  to  the  top  of  the  gable,  three 
ws  being  near  the  enti-ance.  Around  the  walls, 
near  the  roof,  are  hang  complete  suits  of  armoar. 
tlera,  and  other  symbols  of  war  and  the  cbase. 
I  wainscoting  of  the  dais  (on  which  there  is  stiU  tbe 
and  tlie  great  south  window  formerly  hung  the 
;ture  of  the  Battle  of  Hastinga— 17  feet  high  and  35  feet 
w.ia  offered,  on  loan,  not  long  since  to  the  CorporaitJon 
The  arnioiir,  it  was  said,  included  a.  suit  of  Gny,.EaTl 
The  tapestry  ulone  is  worth  a  Tisit ;  and  the  library 
1  arc  veiy  interesting.  The  vaulted  drawing  room 
ineiderable  attention.  This  room  still  retains  its 
1.  It  is  believed  to  be  the  "  locutorium,"  a  room  in 
>iilcs  were  allowed  to  have  interviews  with  their  friends; 
gement  is  considerably  altered.  The  Purbeck  marble 
en  atone  ribs,  and  vaulti.-d  ceiling  of  local  stone  are 
e  aud  picked  out  with  gold ;  the  spandrils  of  the  arches 
aides  being  filled  in  with  tapestry  and  mirrors. 

ng  the  Abbey,  the  party  adjourned  to  the  Abbey  Hotel, 
gate,  where  they  were  met  by  Mr.  Henry  Willett,  who 
.  i-egret  at  not  being  able  to  offer  them  the  aame  hospi- 
leoccasionof  the  Society  visiting  Findon.some  few  years 
he  entertatued  them  in  bis  own  house,  and  could  do  as 
here  he  was  only  a  visitor,  like  themselves.   Still,  he  bid 
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ri,  their  fanction  beinK  not  to  bore,  bat  to  preroit  tbe 
of  tboee  which  perform  the  CQtting  from  being  worn  down 
^ion.  The  diamonds,  weighing  about  two  carats  each,  are  ot 
ae  of  24«  per  oarat ;  consequently,  a  "  crawn  "  ia  worth  aboat 
nd  the  diamonds  will  bore  to  a  depth  of  500  feet  before  re- 
'  to  be  i-e-BCt.  Tbey  ai^  set  at  a  slight  angle,  and,  as  tbej 
those  on  the  outer  lim  cut  the  hole,  whilst  those  on tbc 
■im  form  the  core ;  tbc  strata  through  which  thej  [kiee 
in  a  column  inside  the  anger.  Tbe  top  of  the  anger  has 
nidbing  socketi  that  ia,  it  is  dome-shiipcd,  into  the  apci 
ch  are  screwed  the  boring-rods.  These  are  in  lenglht 
et  each ;  and,  as  tbc  auger  descends,  so  the  boring  rod  is  id- 
.  in  length,  by  an  additional  piece  being  screwed  on. 
«hanicul  pressure  is  upon  the  auger,  tbe  engine  bebg 
d  Ui  merely  give  it  the  rotary  motion,  leaving  tbc 
of  tbc  anger  and  rods  to  eiercise  the  pressure  necessary 
ing.  And  tbie  is  very  slight — about  SOlbs.  only, — but,  as  tb« 
ind  I'ods  naturally  increase  in  weight  as  tbe  former  goes 
and  tbe  Litter  ai-e  added  to  in  number, — at  the  time  of  the 
c  weight  was  between  three  and  four  tons, — the  301h.  prea- 
obtained  by  counter  weights,  a  balance-beam  supporting  the 
one  end,  and  taking  the  weights  at  the  other.  The  crown 
tn^er  is  kept  cool  by  water  being  pnraped  to  it,  tbe  water 
ng  to  the  Bui'face  after  performing  the  double  daty  of  cool- 
I  crown  and  rinsing  away  the  dehris ;  its  return  being  effected 
ig  forced  np  the  inside  of  the  i'ods  by  the  core  rising  in  the 

Tbe  flow  of  water  is  also  an  indicator  of  when  the  auger 
to  bore;  that  is,  when  it  is  fully  charged  with  whatever 
it  ia  boring  through.  The  core  of  earth  rises  in  the  auger 
eachea  the  diminishing  socket,  when  it  effectually  stops  the 
■ising  through  the  rods,  and  leaves  the  crown  rotating  on  the 

without  cutting,  inasmuch  as  it  cannot  proceed  further  in 
nward  direction,  in  consequence  of  the  diminishing  socket 
'  upon  the  top  of  the  core.  Then  comea  the  process  of 
g  the  core,  and  this  is  a  very  tedious  operation.  By  reven- 
e  motion  of  the  engine,  the  boring  rods  rise  instead  ot 
ling,  and  are  ansci-cwed  length  by  length  till  the  auger 
:  makes  its  appcuruucc.  This  labour,  at  the  depth  of 
ing  on  the  occasion  of  tbe  visit,  occupied  about  one  boar 
lalf  i  tbe  same  time  being  consumed  in  lowering  tbe  auger 


t  1«  ] 

L  a  depth  wbicb  bringe  tbe  works  under  the  Mining  Act, 
e  clauses  of  which  the  Government  Inspector  bad  called  upon 
npuiy  to  comply,  such  as  steening  the  main  opening  to  tbe 
ming  ventilating  shafts,  &e. ;  and  it  is  the  first  work  in 
which  has  erer  been  broogbt  under  tbe  Mining  Act.  The 
I  bed  bored  through  by  the  Exploration  Committee  is  abont 
thick,  and  lies  only  aboat  100  feet  below  the  surface.  Some 
:e  of  tbe  Company  auggeeted  patting  down  a  tramway  from 
to  the  railway  at  Battle;  but  no  preparation  has  yet  been 
1  construct  it;  a  more  pradent  idea  baving.  piMbably,  Ixien 
and  act«d  upon,  viz.,  tbe  raising  of  some  two  or  three 
id  tons  of  tbe  gypsom  first,  in  order  that  it  might  be  seen 
ley  bad  to  carry. 

e  works — both  of  tbe  Eiploration  Committee  ami  the 
in  Company — lie  in  a  very  deep  hollow  of  tbe  wood;  bo 
1  fact,  that  the  only  thing  visible  but  the  works  is  the  blue 
irbead ;  and  Mr,  Willett  explained  that  one  great  advantage 

by  selecting  this  site  was,  that  tbe  same  stratam  was 
1  at  1,200  feet  wbicb  could  only  bare  been  reached  bj 
3,000  feet  in  Ai-cher's  Wood,  where  the  boring  wonld  have 

an  angle. 

leie  being  nearly  an  boor  to  spare,  the  party  resolved  npon 
upon  Mr.  Willett's  suggestion  to  visit  a  "petrifying 
'  in  the  neighbourhood ;  he  undertaking  to  act  as  gnide. 

e  visit  to  the  spring  took  longer  than  expected;  so,  rather 
lan  had  been  arranged,  the  party,  after  partaking,  at  Mr. 
's  invitation,  of  refreshments  at  Netherfield  Ticarage, 
^hat  gentleman  was  staying,  returned  t«  Hastings  by  road, 
g  tbe  Swan  Hotel,  High  Street,  at  a  quarter  to  six,  where 
und  an  excellent  repast  waiting  for  them.  Mr.  Alderman 
e  President,  presided,  Mr.  Alderman  Mayall  and  Dr.  Ward 
ing  the  vice-chairs.  In  consequence  of  time  being  so  short, 
ual  formal  speech-making  was  dispensed  with,  hut  the 
ly  did  not  separate  without  first  drinking  the  health  of  the 
int,  tbe  Hon.  Sece.,  and  Mr.  Willett,  and  thanking  them  for 
ley  had  done  for  their  enjoyment.  Hastings  was  left  by 
0  train,  and  Brighton  reached  shortly  after  nine,  after  a 
it  day's  outing. 
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|Dal,  and  iron,  lime,  and  magneua  in  mach  larger  pro- 
\i  also  a  f^reat  TBriet;  of  other  elements  aa  ooeauonal 
while  the  deueer  metals  are  in  latter  proportion  in 
ntnd  portion  of  the  nnclena.  The  aagfi^tion  of  Mr. 
hat  tbe  order  follows  neceasarilj  from  the  origiiul 
of  the  earths  and  metals  before  referred  to,  bj 
:jgen,  ailicoo,  and  other  metalloids  formed,  as  they 
)  BUQ,  an  outer  atmosphere,  sncceeded  bj  an  inner  one 
greater  part  of  the  alkaline  earths  and  alkalies,  then 
one  of  iron  and  its  associative  group  of  metals,  and 
inner  nucleus  containing  the  other  and  denser  metals." 

ig  which  distinguished  iron  from  all  other  metals  wob 
lirersal  diffusion  through  the  rocks  of  the  earth.  It 
to  open  oar  eyes  out  of  doors  and  not  see  some  tint 
le  to  its  presence.  It  was,  in  fact,  tbe  great  colouring 
ture.  It  gave  the  redness  to  tbe  bricks  of  which  our 
7uiU,  and  the  dark  purple  to  tbe  slates  of  our  roofs. 
nt  of  tbe  sands  on  the  sea  shore  was  due  to  it,  and 
e  of  tbe  newlj-plougbed  field.  All  the  manj  shades 
own,  and  red,  which  gave  that  picturesque  tint  to  the 
asses  of  tbe  earth,  were  imparted  hj  iron,  as  well  as 
and  crimsons  of  agate,  bloodstone,  and  comelia. 
e  red  colour  of  the  blood  be  not  entirely  due  to  iron,  it 
manner  intimately  associated  with  it  And  yet,  not- 
:  its  almost  universal  diffusion,  there  were  few  tbin^ 
ui  a  specimen  of  pnre  iron.  A  piece  of  fine  pianoforte 
'eefrom  impurities  as  iron  was  genei-ally  made.  Thanks, 
he  kindness  of  W.  C.  Roberts,  Esq.,  the  Chemist  to  the 
he  had  tbe  pleasure  of  showing  tbem  that  evening,  one 
iv  specimens  there  were  in  the  woi'ld.  This  was  obtained 
is.  On  tbe  table  they  would  also  see  a  fine  specimen 
that  fell  in  Mexico,  in  which  the  iron  was  tolerably 

ital,  then,  not  being  known  to  us  native,  in  what 
1  did  it  principally  present  itself  to  us.      Generally 

union  with  oxygen.  With  this  gas  it  combined  iu 
irtions.  The  three  principal  ones  were,  one  of  iron  and 
Q,  two  of  iron  and  three  of  oxygen,  and  three  of  iron 

oxygen.     When  a  mass  of  rock  contained  as  mnch  as 
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id.  The  prettj  cr^stallineTsriety.cidledBpatbiecarboiiste, 
□  the  BrcndoQ  Hills,  in  Somerset.  It  was  of  great  value 
ing  spiegel-eiaen.  Lastly,  the  nodules,  stack  ia  places  in 
ehiiles  of  the  Yorksbii-e  coast,  m  if  a  vessel  out  at  sea  bad 
sm,  instead  of  ciinnoa  balls,  nere  also  a  carboiin.te  of  iron. 
sj  came  to  the  beautiful  red  hematite  of  Camberlaod  and 
lancashire.  Of  this  pare  and  valuable  ore  one  million  tons 
n  raised  anuuallj'  in  the  Cumberland  district  alone.  The 
lore  them  would  show  them  how  the  hollows  and  veins  in 
was  discovered  were  scattered  over  the  mountain  limestone 
the  ore  was  inastatcof  finedivision,  and  the  kidnej-ehapcd, 
and  crystalline  masses  were  scattered  thiyiugh  the  softer 
It  was  almost  a  pure  sesquioside  of  iron,  containing  90  to 
>nt.  of  the  oxide,  or  66  per  cent,  of  the  metal.  The  glittering 
I  of  micaceous  iron  were  the  same  substance  in  the 
ne  form.  There  was  a  mass  of  the  crystals  from  the  lava 
vius,  another  from  a  vein  of  Norwegian  qnartz,  andanolber 
lie  well-known  resplendentcrystalsof  the  Isle  of  Elba.  Thej 
oe  to  the  brown  hematite.  The  ore  was  more  gener-ill; 
than  the  red.  The  basis  of  it,  however,  was  the  same,  tfae 
le  being  principally  in  the  proportions  in  which  the 
ide  was  united  with  water.  The  Forest  of  Dean  supplied, 
,  the  large-tt  quantity  of  this  ore  worked  in  England.  It 
■  found  in  Cornwall.  Such  a  specimen  as  that  before  them 
;d  about  S6  per  cent,  of  the  oxide.  The  oolites  of  North- 
ishii'e  furnished  also  large  quantities  uf  brown  hematite. 
ryoidal  muss,  the  thin  shining  plates,  and  the  glittering 
wei'e  the  same  substance  in  a  state  of  crystallization.  These 
tained  some  11  per  cent,  of  water.  Thirdly,  and  lastly,  they 
those  nearly  black,  or  steel  grey,  ores  which,  like  iron  itself, 
d  the  magnet  and  deflected  the  needle,  hencecalled  magnetic 
hese  often  contained  large  quantities  of  titanic  actd.  Great 
was  very  poor  in  these  ores,  Sweden  and  Norway  very  rich. 
;re  imported  in  Urge  quantities  into  England.  The  best 
he  world  was,  perhaps,  made  from  them.  They  aometimea 
d  72  per  cent,  of  metallic  ii-on. 

y  now  came  to  the  neit  important  part  of  the  subject— ia 
inner  were  those  ores  of  iron  deposited  in  the  i-ocka  of  the 
The  vast  masses  ot  iroa  ore  in  the  world  occurred  in  rocks 
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ip ;  thia  peoaliar  ore  ia  formed  b;  the  action  of  nucro- 
niamB,  which  extract  the  iron  from  the  water  in  which 
I  chemical  aolatton :  the  bottoiua  of  these  lakes  pertain 
t  owners,  and  are  divided  into  sections,  which  are 
dredged  after  an  inteiral  of  some  jears'  repose,  daring 
wa  ore  again  Rccnmalatea."  If  solargeaqiiantityofcre 
ted  abore  could  be  raised  over  a  small  area,  and  in  a 
elj  short  space  of  time,  what  must  be  the  amomitwfaich 
and  long  centuries  of  repoae  would  afford  ? 

nld  now  call  their  attention  to  the  fine  crystals  before 
nasa  of  quartz  from  Norwoj,  and  the  same  substance  in 
ara  from  Tesuvius.  Thej  might  ask  how  he  reconciled 
i  in  lava  with  un  aqueoua  theory  of  deposition.  He 
bat  Mitscfaerlich  bad  shown  that  the  substance  forming 
als  bad  not  been  subdued  bj  the  action  of  intense  heat, 
ted  by  contact  at  a  high  temperature  of  the  vapour  of 
;hat  of  seaquichloride  of  iron.  The  presence  of  these 
qnartz  whs  strong  evidence  of  the  part  which  water 
in  tbe  genesis  of  tbe  rock  itaelf.  Even  the  magnetic 
b  tbey  saw,  formed  by  the  anion  of  iron  with  oiygen, 
oduction  of  aa  intense  beat,  could  also  be  obtained  from 
uf  iron.  The  problems,  however,  connected  with  bis 
re  still  many  and  perplexing,  but  the  light  seemed  dawn- 
by  degrees ;  and  now  that  astronomy,  geology,  and 
alike  brought  tbeir  forces  to  bear  npon  the  aalfject,  tbe 
not  be  far  distant  when  we  shall  eee  clearly,  where  now 
ly  groped  onr  way. 

1  motion  of  the  President,  Mr.  Alderman  Cox,  a  vote  of 
I  accorded  to  Mr.  Fankhurat  for  his  paper,  and  the 
bad  taken  in  illustrating  it  by  experiments. 

the  conversation  on  the  paper  was  opened,  tbe 
suggested  that,  in  order  to  facilitate  discuaaioQ  on 
sated  before  the  Society,  short  syUabases  of  tbe  papers 
1  be  published  on  the  notices  convening  tbe  meetings.  It 
[  that  the  an^^estion  shonld  be  acted  npon,  aa  far  as 
;  that  waa,  that  thoae  who  could,  and  had  time  to,  prepare 
>f  addresses  when  tbey  delivered  any,  shoold  do  bo,  and 
would  be  thankful  for  them. 
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August  i2th. 

)RDINARY  MEETING.— MR.  T.  W.  WONFOR  ON 

"WORK  OF  THE  SOCIETY." 

It  wonld  be  in  tbe  recollection  of  some  ot  tbe  members  of  tbe 
iety  that  in  April,  1873,  he  read  a  paper  before  the  Society  on 

"  Verification  of  the  Fanna  and  Flora  of  the  Coanty  of  SoBsei," 
be  course  ot  which  the  following  auggestiona  were  made:— 

"First,  as  to  the  Society  collectively— that  the  Briglitun 
iety  became  the  conservator  and  depository  of  all  liats  wbtcli 
•ht  be  entrusted  to  it,  from  time  to  time,  by  its  own  members, 
other  kindred  Societies,  either  in  or  oat  of  the  county,  and  hj 
araiista  generally ;  the  question  of  publication  of  such  lists,  luil 
what  form,  to  be  determined  at  some  future  period,  i.e.,  either  by 

Society  ulone,  or  by  assiatance  from  without. 

"Secondly,  that  it  appoint  sub -committees,  from  time  to  time, 
»)llate  and  compare  the  different  lists  sent  in. 

"  Thirdly,  that  it  invite  the  co-operation,  in  carrying  out  these 
ecta,  not  only  of  naturalists  within  tbe  county,  but  of  all  whu 
I  been  known  to  work  in  any  particular  branch,  and  especially 
request  information  respecting  new  species. 

"Nest,  as  to  the  members  individually — that  all  who  bad 
rked,  or  were  working  in  any  particular  branch  of  Natural  Hia- 
y — should  contribute  lists,  with  the  approximaU  localities  of  all 
cics  of  plants  or  animsla  they  had  met,  or  might  meet  with,  in  tbe 
inty  of  Sussex,  noting  in  each  case,  whether,  in  their  opinion, 

specimens  were  common,  rare,  or  local,  together  with  any  facts 
pecting  particular  districts  or  localities  in  the  county,  in  which 
:h  specimen  was  found,  with  time  of  appearance.  This  wonld 
■ecially  refer  to  land  and  frcsh-wuter  plants  and  animals.  In 
^rd  to  the  Marine  Flora  and  Fauna,  the  times  and  seasons 
en  found,  should  in  every  case  be  given,  because  so  little  was 
lolutely  known  at  present  of  the  timee,  seasonB,  and  changes  of 
ist  marine  plants  and  animals." 

In  accordance  with  a  resolution  passed  at  tbe  meeting,  tbe 
mmittee  sent  a  cirentar  to  all  societies  and  known  naturalists  in 
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he  Snb-Weald«n  EiploTatJon  Oommittee,  in  the  eaat  ot  Hit 
J,  wonld  be  a  mbject  for  present  work ;  while  the  ma^ificent 
itiun  ot  clialk  toBsils  in  the  Brighton  Uasenin,  msde  and  prt- 
i  to  the  town  bj  Ur.  H.  Willett,  and  rightly  deeiKnated  "  Tbe 
tt  Collection," — and  of  which  a  catalogae  was  in  eiiateoca, 
I  form  a  nncleaa  fur  the  formatign  of  a  litt — and  Hiutell'g 
tion — aias,  no  longer  in  the  connbj,  but  of  wbicb  intormatiou 
be  obtained— indicated  the  direction  in  which,  in  his  opinion. 
>-coinniittee  taking  under  its  charge  the  two  sutgecU  of 
>rali^7  and  geology  might  very  profitsblj  work.  The  maps 
i  county,  published  by  tbe  Survey,  and  showing  tho  geological 
itiona,  would  be  of  great  use  to  such  a  committee. 

;iier«  was  another  very  important  subjeet  which  ongbt  to  be 
eted  to  a  separate  sub -committee,  vii.,  "  The  Anthropology 
I  County  of  Snssex,"  The  functions  of  the  committee  would, 
ought,  in  no  way  trench  upon  thoee  of  that  society  whose 
d  meeting  had  been  held  that  day  at  Lewes,  viz.,  the  "  Susaei 
mlogical  Society,"  though  some  points  it  might  have  to  con- 
would  be  identioul  with  those  published  in  that  society's 
tions,  which  would  be  of  very  great  service  to  this  committer, 
le  need  scarcely  remind  the  members  of  tbe  society  that  roan; 
ifferent  peoples  had,  at  different  times,  inhabited  the  county^ 
ler  under  the  names  of  pre-historic  Britons,  the  palsjolitbicand 
iioHtone-implement-nBingmen.invHdersfrouiGaul.whosettled 
r  southern  shores,  and  whose  cromlechs  or  temples,  such  at 
it  Stonehenge,  testified  to  their  religious  rites  and  ceremonies. 
o-called  god,  the  "  long  man  "  ut  Wilmington,  would  be  a  rery 
b1  sabject  of  inquiry,  as  to  whether  it  really  was  what  it  had 
described,  or  rather  tbe  work  of  the  mediaeval  monks.  Good 
•.e  had  been  done  by  one  of  their  members — Mr  Ernest  Willett 
bis  excavation  at  Cisabury,  tbe  account  he  gave  of  which  must 
!sh  in  the  memory  of  the  society,  who  would  be  glad  to  bear 
ews  had  been  confirmed  in  a  remarkable  degree  by  the  excavs' 
of  Colonel  LaneFosandotbere,bntstill,  much  more  remained 
done  in  the  county  in  relation  to  tbe  period  to  which  Cissbnrj 
Bint-implement  factory,  belonged.  Then  the  Bonians,  witb 
Fonr  bnndred  years  of  occupation,  had  left  many  interesting 
which  needed  claaaification  and  arrangement,  so  that  «but 
^to  them,  might  be  separated  from  the  people  who  preceded 
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Tarning  b>  the  enbject  of  Zoology,  a  little  difiScnlty  aroee. 
because,  while  the  snbjeot  natnrallf  divided  itself  into  the  Terte- 
brates  and  the  in  vertebrates,  it  would  be  vith  the  latter  th&t  tb« 
greater  difficalt;  would  be  encountered.  Certainlj  two,  possibly 
three,  sub-committees  would  be  necessaiy  to  undertake  this  work 
with  anything  like  satisfaction.  Mr.  F.  E.  Sawyer  had  done  «> 
much  to  clear  the  way,  by  bis  admirable  paper  and  lints  of  th« 
mammals  and  bird§,  that  very  little  more  than  to  add  new  npeciei 
and  verify  recorded  ones  would  have  to  be  done  by  that  aection 
which  took  vertebrste  zoology.  He  knew  it  was  foreign  to  th« 
subject,  but  possibly  they  might  inclnde  in  their  labours  the 
mollusoa,  i.e.,  the  land  and  fresh  water  snails  and  slugs. 

If  BO,  then  one  sub-committee  might  take  the  insects  and  the 
spiders,  both  of  which  were  well  represented  in  the  ccnnty ;  in  fact, 
few  counties  of  England  were  so  nch  in  Entomology  as  the  count; 
of  Sussex.  There  were  plenty  of  entomologists,  but  the  majority 
had  paid  more  attention  to  lepidoptera  and  eoleopkra,  but  tbore 
were  some  few  gentlemen  in  Sussex  who  had  devoted  considerable  ' 
attention  to  the  dipUra,  Sx.,  and  doubtless,  their  co-operution 
might  be  obtained  in  so  good  a  work  as  the  verifying  andestablisb- 
ing  the  entomology  of  the  county. 

Some  might  say  nothing  had  been  mentioned  in  respect  eitht^r 
of  the  Uicroscopic  Fuunu  and  Fanoa,  nor  yet  of  the  Uarine,  bob 
the  lutt«r  would  donbtL'SS  be  taken  in  band  by  the  botanists  and 
zoologiBts,  while  it  would  be  a  difficult  matter  to  define  the  limits 
of  microscopical  research.  Any  way,  should  the  society  see  fit  to 
appoint  a  micrascopical  sub-committee,  the  result  of  their  labours 
might  give  an  impetus  to  work  with  the  microscope  among  those 
members  of  the  society  who,  possessing  instruments,  did  not  work 
systematically  at  any  branch  of  enquiry,  and  who  might  be  stimu- 
lated, if  a  committee  took  this  under  its  especial  care.  What  he 
bad  briefly  stated  be  considered  might  fairly  be  undertaken  by  the 
several  committees  he  had  named — viz.,  Meteorology  and  Geology; 
Anthropology;  Botany;  Vertebrate  and  Invertebrate  Zoology.  He 
threw  down  these  ideas  for  discussion  by  the  members,  and  should 
the  society  approve  of  his  suggestions,  a  modification  of  them,  w 
some  other  plan  which  would  accomplish  the  same  object,  he  would 
endeavour  loyally,  and  to  the  best  of  his  ability  to  assist  in  so  good 


I    IM    1 

r.  F.  E.  Sawteb  obseired  tbat  tlieir  stndiea  in  uthropol^ 
induce  the  Sussex  ArcbtBological  Society  to  take  mora  notice 
■bton,  and,  perhaps,  to  hold  its  next  annual  meeting  there. 


August  26th. 

IROSCOPICAL    MEETING.— "  MARINE    LIFE." 

c  subject  unnuunced  was  "  Marine  Life,"  but,  owing  to  the 
weather,  no  living  specimens  were  forthcoming,  and  tlie 
rs  had  to  content  themselves  with  the  slides  bearing  upon 
ject  belonging  to  the  society.  Before  these  were  submitted 
,  the  honorary  seci-etary  (Mr,  T,  W.  Wonfor)  stated  tbiit 

received  from  Mr.  T.  Gurties,  Holbom,  copies  of  tbe 
id  81st  Journals  of  the  Bojal  United  Service  Instita- 
I  which  were  some  beautiful  delineations  of  minute  eea- 

animals  in  coloured  drawings  by  Mra.  Toynbee,  witii 
ions  to  naval  officers  bow  to  obtain  similar  collections.    Mr. 

added  that  either  the  fonu  of  tow  net  mentioned  in 
tutl,  or  that  suggested  by  Mr.  Hennab  some  time  unce, 
be  very  usefully  employed  off  the  Brighton  piers,  or 
fter  an  ordinary  sailing  or  row  boat.  Many  interesting, 
Bw,  forma  of  life  would  be  met  with  in  this  way,  as  well  u 

of  many  fishes,  which  would  enable  them  to  watch  the 
development  of  life. 

erafewremarks  from  the  Chairman  (Mr.  J.  E.Haselwood, 
esident),  the  meeting  became  a.  Conversazione,  when  KUde» 
on  Marine  Life  were  examined;  among  others,  apecimeDS  of 
ained  from  the  bed  of  the  Atlantic  ocean  by  Dr.  Carpenter, 
'orcupine  dredginga. 

ery  fine  grasshopper  was  sJso  shown  by  Mr.  G.  D.  Suw^^i 
.  caught  it  the  same  evening  at  Clif  tonville. 
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BRIGHTON  ; 
nUNTKn    BV    FLSn    AMD   BISHOF,    '■HIRALD'     OFFICE 


THE    TWENTV-THIRD 


ANNUAL    REPORT 


ABSTRACT    OF     PROCEEDINGS, 


BRIGHTON    AND    SUSSEX 


NATURAL  HISTORY  SOCIETY, 


ADonvD  At  A  xmiNa  bild 


ON    THURSDAY,     OCTOBER     ijth,     1876. 


PRICE    ONE    SHILUNO    AND    filXPEHOE. 


BRIGHTON  : 

PEINTBD   BT   FLXKI   AND   BISHOP,    "HK&ALD'   OmCB. 


Twenty-third  Annual  Meeting  of  the  Brighton  and 
,TURAL  History  Society,  held  in  the  Curator's  Room, 
rand  Museum,  Church-street,  October  laih,  1876, 


!  Report,  Abstract  of  Proceedings,  and  Treasurer's  Account, 
:  in,  be  received,  adopted,  and  entered  on  the  minutes,  and 
irculation  as  usuaL 

e  cordial  thanks  of  this  Meeting  be  given  to  the  Honorary 
Honorary  Treasurer,  and  Honorary  Librarian,  for  their 
reparing  the  same. 

e  following  gentlemen  be  elected  as  Officers  of  the  Society 
iing  year: — President:  Mr.  G.  D,  Sawyer;  Treasurer: 
IS  Glaisyer ;  Committee :  Mr.  Benjamin  Lomax,  Mr. 
.  Ernest  H,  Willett,  Mr.  J.  WiUs,  Mr.  Alderman  Ma)-all, 
Dowsett  Honorary  Secretaries  :  Mr.  T.  W.  Wonfor  and 
nions;  Honorary  Librarian  and  Curator,  Mr,  R.  Glaisyer. 

le  sincere  thanks  of  this  Meeting  be  given  to  the  Vice- 
Treasurer,  Committee,  Honorary  Secretaries,  and 
ibrarian,  for  their  services  during  the  past  year. 

(Signed)        JOHN    DENNANT, 

Chairman. 

:o  Resolved,— 


it  thanks  of  this  Meeting  be  presented  to  Mr.  J. 
his  able  conduct  as  President  during  the  past  year. 


c,  Granitoid,  and  Associated  Metamoiphic  Rods, 
ilets  (by  J.  C.  Ward) ;  On  the  Outline  of  the  Flora  of 
W.  B.  Hemsley) ;  On  Turf  Carvings  (by  Dr.  J. 
I  Lecture  on  the  Geology  of  Croydon  (by  J.  Monis}  | 
its  on  the  Chalk  Cliffs  of  Eastbourne,  and  of  Doiset 
by  W.  Whitaker  (from  their  Authors) ;  Observations  on 
Unio,  7  vols,  (by  Dr.  J.  Lea);  Materieux  pour  li 
ie  Suisse,  by  T.  J.  Pictet,  a  vols,  (from  Mr.  T.  David- 
Human  Race,  by  L.  Figuier  (from  Mr.  C.  Paine); 
[lilosophy,  by  Thomson  and  Phillips,  aS  vols,  (from  Mr. 
rer) ;  Two  Addresses  before  the  Geological  Sode^  of 
J.  Evans ;  Quarterly  Journal  of  Geological  Sodety  for 
:  Trade  (by  Cobden  Club) ;  Reforme  Economiqae 
IjTheCoinageof  the  Ancient  Britons  (by  J,  Evaiis)iOn 
us  Sponges  (by  J.  S.  Bowerbank) ;  Geolc^ical  Record  for 
.  Whitaker) ;  On  Landslips,  by  Conybcare  and  Dawson 
.  Willett) ;  Report  of  Smithsonian  Institution  for  1874; 
IS  Hudsonius  and  White  Tailed  Ptarm^an  (by  Dr.  E. 
id  Vol,  Crustaceous  Vertebrata  (by  E,  D.  Cope); 
Survey  of  Colorado  for  1874  (by  F.  V.  Hayden); 
e  Palaeontology  (by  F,  B.  Meek) ;  Geometrid  Moths, 
Packard  (from  F.  V.  Hayden,  Geologist  in  charge, 
I,  D.C.,  U.S.A.;  Nebraska  (by  K  A.  Curley)  and  a 
E  Line  (from  the  Union  Pacific  Railway  Company, 
emoirs  of  Peabody  Academy  of  Science;  Sixth  Annual 
litto ;  Check  Lists  of  Ferns  of  North  America,  a  vols. ; 
Naturalists  (from  Peabody  Academy  of  Science,  Salem, 
A.) ;  Annual  Reports  for  1873,  I874,  1875,  of  BelfasI 
Field  Club;    Annual  Report   for    1876  of  North 


of  Sussex ;  Osteology  of  the  Iguanodon  and  HyUeo- 
ossils;  Reptiles  of  South  East  of  England  (by  G.  Haslell). 

number  of  the  Books  is  now  917,  exclusive  of  unbound 
sriodicals  and  Pamphlets.  The  Committee  are  pleased 
that  the  use  of  books,  both  by  M«nbers  and  by  the 
the  Reading  Room  of  the  Free  Library,  < 


new  Catalogue  was  required,  the  system  of  aj 
altered,  the  classification  being  by  subjects,  with  a  list  of 
ITS  at  the  end,  which  plan  it  is  considered  will  render  the 
to  worKs  on  a  particular  subject  more  convcnienL 
will  be  able  to  obtain  the  new  Catalogues  on  applicalioa 

uiation  of  seven  slides,  illustratbg  different  varieties  of 
d  arrowroot,  has  been  presented  to  the  Society's  Micro- 
Cabinet,  by  Mi.  W.  H.  Smith,  and  also  six  slides  of 
la,  by  Mr.  Haselwood. 

Conversazione,  held  on  the  39th  February,  at  the  Kapi 
was  veiy  successful,  a  detailed  account  of  it  will  be  found 


;  thanks  of  the  Society  are  due  to  those  gentlemen  who 
d  Papers,  exhibited  objects,  or  presented  specimens  or 
the  cabinet,  or  photographs  or  drawings  for  the  Society's 

Field  Excursions  since  the  last  Report  have  been  as 
er,  1875,  Hayward's  Heath ;  October,  Worthing; 


ABSTRACT    OF    PROCEEDINGS. 


September  9TH. 

AL    MEETING. --MR.    C.    POTTER   ON    "THE 
SO-CALLED  FOREST   BEDS." 

.  Dennant,  the  President,  returned  thanks  for  his  election, 
ressed  a  hope  that  the  progress  of  the  Society  during  the  year 
un  would  be  very  real,  and  that  the  efTorts  of  the  Members 
nd  in  even  greater  usefulness  than  hitherto.  He  also  spoke 
in  favour  of  very  short  papers  by  Members  who  felt  some 
;e  in  reading  long  ones  at  their  ordinary  meetings ;  and 
id  the  pleasure  he  felt  in  being  associated  on  the  Committee 
;ir  two  able  Hoa  Secretaries,  than  whom  they  could  not  find 
ere  they  to  search  the  country  through. 

Potter  explained  that  what  he  should  say  would  refer 
Uy  to  the  Cheshire  shore,  not  so  much  because  the  beds  were 
I  to  that  coast,  as  because  they  were  seen  there  to  greater 
ge  than  in  any  other  part  of  the  country.  At  one  time  he 
that  the  whole  of  the  forestal  remains  so  largely  exposed  on 
ihire  shore,  and  to  be  found  in  corresponding  beds  in  nearly 
le  of  the  marsh  lands  and  river  valleys  of  Great  Britain, 
and  in  many  parts  of  the  North  of  Europe,  germinated,  grew, 
lyed,  where  they  were  now  found  ;  but  having  accidentally 
on  a  small  unresinous  fir  in  an  undecayed  state,  underlying 
of  a  large  oak,  both  of  which  were  firmly  embedded  in  tbeir 
ling  matrix,  a  doubt  at  once  arose  in  his  mind  whether  his 
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icatc  Rlanient  to  expand  with  the  growth  of  the  tree  until  ii 
lined  3.  diameter  of  eighteen  inches  or  more  and  not  dispense 
in  any  way  crush  the  laminae  or  stratification  above  ot  below, 
:ved  that  it  was  impossible  lor  a  tree,  under  any  circumstances, 
here  it  had  grown,  and  tbere  remain  in  a  comparatively  sound 
lilst  a  soil  derived  from  the  ordinary  growth  and  decay  of 
an  accumtdated  over  it. 


September  2 3RD. 

[CROSCOPICAL  MEETING.— "  POND    LIFE" 

;  President,  Mr.  J.  DenNANT,  in  the  absence  of  any  paper  on 
Ect  of  the  evening,  "  Pond  Life,"  invited  those  present  who  had 
objects  of  interest  to  give  an  account  of  them. 

T.  W.  WoNFOR  s^d  he  had  purposed  obtaining  some 
ns  from  Lewes,  but  the  weather  had  been  so  unfavourable  that 
not  been  able  to  do  so.  He  had,  however,  procured  from  1 
L  the  Furze  Hill— which  generally  proved  a  fertile  source  of 
-what  proved,  on  microscopical  examination,  to  be  one  of  a 
iresting  class  of  creatures.  Infusoria,  so-called  from  the  forms 
lund  in  various  infusions.    All  Infuioria  were  at  one  timesup- 

be  animals,  and  Ehrenburg,  the  great  German  microscopisi, 
m  a  red  spot  which  he  called  the  "  eye  dot "  as  a  mark  of  theii 
.     Many  had  since  been  proved   to  be  the  early  stages  of 

This  particular  specimen  was  known  by  the  name  of  tuglcna, 
"  eye  dot "  was  plainly  to  be  seen.  Its  shape  was  cylindrical, 
green  nuclei  might  be  observed  circulating  in  its  body.  Its 
mged  as  it  moved  about,  and  one  that  he  noticed  appeared  to 
lorbed  some  particle  of  some  other  animal  for  food.    There 

much  doubt  that  it  was  a  true  though  ver>-  low  tj-pe  of 
al.  The  same  pond  furnished  plenty  of  cyclops,  larvs  of 
id  many  vegetable  fonns. 

T.  Glaisyer  stated  that  he  had  received  from  a  friend  an 
icked  up  from  the  surface  of  the  sea,  some  300  miles  from 
«,  which  he  had  ascertained  to  be  a  portion  of  a  vegetaUe 
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militated  against  this  derivation  ;  but  this  seemed  of  little  account,  for 
though  a  mere  exclamation  in  the  first  instance,  by  usage  it  became  a 
term  applied  to  a  material  substance.  Others  derived  the  name  from 
Afanakf  a  gift,  others  from  Minah^  to  prepare,  and  others  from  Munakon^ 
"provision  for  a  journey."  It  seemed  to  him  that  the  first  was  the 
simplest  and  most  natural  derivation,  and  agreed  with  the  evident 
surprise  with  which  the  Israelites  first  saw  the  (to  them)  new  food. 

Those  who  had  written  about  Manna  divided  themselves,  as  it 
were,  into  two  groups,  viz.,  those  who  took  it  literally  to  be  a  substance, 
which  fell  like  dew  from  heaven,  />.,  the  atmosphere,  and  those  who 
considered  it  a  vegetable  production  or  a  plant  itself.  Among  those 
who  affirmed  that  the  Manna  of  Holy  Writ  was  a  species  of  con- 
densed dew  or  honey,  they  had  Salmasius,  who  said  that  the  Manna 
of  the  Israelites  was  only  a  species  of  honey,  identical  in  its  nature 
with  wild  honey,  which  supplied  food  to  St.  John  in  the  wilderness 
and  that  the  miracle  did  not  consist  in  the  production  of  any  new 
substance,  but  in  the  abundance  and  in  the  regularity  in  which  it  was 
dispensed  for  the  maintenance  of  so  vast  a  host. 

The  idea  of  Salmasius  was  sustained  by  i£lian  in  his  work,  De 
Naturd  Animalium,  where  he  described  a  natural  phenomenon  in 
India.  **  In  India,  and  particularly  in  the  country  of  the  Prasii 
(who  extended  through  the  richest  part  of  India,  from  the  Ganges 
to  the  Punjaub),  it  rains  liquid  honey,  which,  falUng  on  the 
grass  and  leaves  of  reed,  produces  wonderfully  rich  pasture  for 
sheep  and  oxen  ;  the  cattle  are  driven  by  the  herdsmen  to  the 
spots  where  they  know  quantities  of  this  sweet  dew  have  fallen. 
The  animals  enjoy  a  rich  banquet  on  these  pastures,  and  furnish  very 
sweet  milk.  There  is  no  necessity  to  mix  it  with  honey  as  the  Greeks 
do."  Athenseus,  quoting  from  Amyntas,  who  wrote  an  Indian 
itinerary,  says,  Amyntas,  in  his  first  book,  speaking  of  the  honey  from 
the  atmosphere,  writes  thus  :  "  They  collect  it  with  the  leaves,  making 
it  into  the  form  of  a  Syrian  cake  ;  some  make  it  into  the  form  of  a  ball ; 
and  when  they  wish  to  enjoy  it,  breaking  off  a  portion,  they  melt  it  in 
wooden  cups  called  tabetiae,  and  after  they  have  passed  it  through  a 
sieve,  drink  it.  It  is  much  like  diluted  honey,  though  somewhat 
sweeter." 

In  Italy,  especially  in  Calabria,  during  periods  of  excessive  heat, 
drops  of  a  honey-like  substance  fall  to  the  ground,  and  are  called  by 
the  inhabitants  manna.     This  substance,  of  a  sweetish  glutinous 
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formed  by  an  insect  which  abounded  on  the  tamarisk.  Others  affinned 
that  an  insect^  a  cocaiSy  punctured  the  tree,  that  the  juice  exuded  and 
dropped  on  the  ground  as  described,  and  that  the  dissolving  after  sun- 
rise was  simply  the  evaporating  of  the  fluid  part  of  the  exudation. 
There  was  another  substance  known  by  the  name  of  manna,  and  com- 
monly employed  in  medicine.  This  was  merely  a  sweet  condensed 
juice  of  certain  plants,  but  especially  obtained  from  an  ash  tree, 
fraxinus  rotundifolia^  a  tree  indigenous  to  Italy  and  the  south  of 
Europe,  and  found  growing  abundantly  without  culture  in  Calabria^ 
where  collecting  manna  was  a  regular  trade,  commenced  about  the  end 
of  July. 

The  gatherers  of  manna  made  a  horizontal  cut  in  the  trunk  of  the 
tree,  and  on  the  following  day  a  second  cut  was  made,  into  which  the 
point  of  a  maple  leaf  was  fixed,  while  the  stalk  part  was  placed  in  the 
first  slit,  thus  forming  a  kind  of  cup  to  receive  the  exuding  juice. 
Sometimes  they  applied  thin  straws  to  the  incisions,  or  pieces  of  torig, 
on 'Which  the  manna  ran  as  it  lexuded,  and  so  formed  tubular  pieces, 
which  were  called  Manna  in  Cannoli,  and  fetched  a  higher  price  than 
that  collected  on  leaves.  The  season  for  collecting  manna  was  over  by 
the  end  of  August.  At  one  time,  manna  from  Syria  was  in  request, 
but  the  Calabrian  was  thought  better.  In  Mexico,  a  manna  was 
obtained  which  seemed  to  take  the  place  of  cheese,  while  in  other 
places  a  manna  was  eaten  much  in  the  same  way  as  honey.  There 
seemed  to  be  some  relationship  between  these  so-called  mannas  and 
some  of  the  sugars  obtained  by  making  incisions  in  the  trunks  of  trees, 
notably  in  the  case  of  sugar  maple.  It  was  a  well-known  fact  that  the 
juices  of  many  trees  and  plants  when  made  to  exude,  in  a  somewhat 
similar  way,  did  on  the  evaporation  of  the  watery  particles  produce 
substances  akin  to  but  differing  from  manna  in  their  qualities  and 
properties. 

In  the  year  1849,  Mr.  Giles  Munby  read  a  paper  before  the  British 
Association  at  Birmingham,  on  the  ''Botanical  Productions  of  the 
Kingdom  of  Algiers/*  in  which  he  called  attention  to  a  lichen, 
Z.  Esculentus  or  Lecanoru  esculenta^  as  it  was  now  named,  which  he 
considered  agreed  more  nearly  than  any  other  substance  hitherto  dis- 
covered with  the  description  of  the  manna  on  which  the  Israelites  fed 
during  their  wanderings  in  the  desert  He  mentioned  that  this  lichen, 
which  was  found  on  the  sands  of  the  desert,  sprung  up  during  the  night 
much  in  the  same  way  as  mushrooms.    That  during  an  expedition  to 


habitants  to  say  the  grain  had  fallen  from  heaven,  f-ucha 
;)1  in  1845,  in  the  Crimea,  and  covered  the  ground  lothe 
three  or  four  inches,  and  was  used  as  food  by  the  inhabitanis 
ildays. 

rcver  this  lichen  occurred  in  any  quantity  men  and  cattle  eat 
ja  Minor  also  it  sometimes  formed  beds  several  inches  thick, 
not  only  the  sheep  were  nourished,  but  a  species  -of  bread 
!  from  it,  and  consumed  by  the  poor,  who  regarded  it  as  Inie 
;nt  from  Heaven.  There  was  one  fact  in  connection  with 
inerally,  all  contained  nitrogeneous  matters  and  starch,  ani 
ds  were  used  as  food. 

.3  often  argued,  and  especially  by  a  writer  in  the  Dictionaiy 
lie,  that  the  manna  of  Scripture  was  wholly  miraculous,  and 
y  respect  a  product  of  Nature.  All  the  plants  mentioned 
ice  the  so-cailed  manna  for  only  a  few  months  :  but  these 
ight  be  gathered  all  the  year  round.    The  lichens  again  were 

in  large  quantities,  but  not,  as  he  states,  at  the  rate  of 
libs,  a  week,  which  quantity  might,  by  Divine  ^ency, 
a  lichen  to  have  been  the  manna  of  Scripture,  have  been 
by  increasing  the  growth  without  depriving  the  plants  of 
acter  as  natural  products. 

Iier  difficulty  which  had  puzzled  many  was  the  &ct  that  the 
illected  on  the  sixth  day  "did  not  stink"  on  the  Sabbath, 
it  collected  on  other  days  and  kept  over  did  ;  but  it  seemed 
tion, "  Bake  that  ye  will  bake  to-day,  and  seethe  that  ye  will 
bowed  bow  by  the  process  of  cooking  decomposition  was 

He  could  quite  understand  that  this  very  lichen,  gathered 
uantities  while  the  dew  was  on  it,  and  heaped  up  damp  and 
lid  decompose,  ferment,  and  deteriorate.  The  fact  that  the 
were  supplied  with  manna  for  forty  years,  that  a  double 
ill  on  the  sixth  day,  and  that  it  ceased  when  their  wandering 
iced  its  production  among  the  miracles  of  Divine  ageney 
king  away  from  it  the  character  of  being  a  natural  pro- 
reated  only  when  first  seen  by  the  children  of  Israel,  and 
existing  as  a  part  of  the  scheme  of  the  life  of  the  globe. 
1  the  substances  hitherto  assumed  to  be  the  maima  of 

this  L.  Eseutemta  seemed  to  approach  the  nearest,  in  its 
luced  all  the  year  round,  being  round  and  hard,  able  to  be 


r  the  intellectual  stufT  that  had  been  crammed  into  their 
and  he  felt  specially  delighted,  and  thanked  Mr.  Wonfcr  for 

nation  he  had  afforded  on  the  subject 

DowSETT  pointed  out  that  the  manna  previously  found  could 

;  been  the  manna  eaten  by  the  children  of  Israel,  inasmuch 
not  nutritious  i  and  was  also  slightly  purgative. 


lARY    MEETING.— DR.    HALLIFAX    ON    "THE 
NERVOUS    SYSTEM." 

ntroducing  to  the  Members  for  their  discussion  "The  Nervous 
and  its  Functions,"  he  would  remark  that,  although  the  subject 
Dpear  almost  a  professional  one,  it  was,  to  his  mind,  one  which 
^eat  importance  to  every  student  of  scientific  matters. 
:  knowledge  of  early  physiologists  had  been  very  vague  and 
e  with  regard  to  the  nervous  system,  and  it  had  only  been 
le  last  hundred  years  that  any  great  advancement  had  been 
I  the  general  observations  of  those  who  bad  in  earlier  ages 
d  their  attention  to  the  system  of  nerves  with  which  all  the 
s  of  the  animal  kingdom  were  endowed,  or  that  the  knowledge 
.  been  gained  had  been  placed  before  the  public  in  the  manner 
merited. 

Dr.  Bell,  among  others,  who  had  thrown  much  light  on  the 
]  of  the  nerves,  the  greatest  praise  must  be  bestowed.  But, 
le  and  other  physiologists  who  had  since  devoted  their  time 
:nts  to  the  study  of  this  particular  branch  of  physiology  had 
1  great  results  before  the  scientific  students  of  modem  times, 
re  yet  many  problems  to  be  solved,  and  much  to  interest  the 
observer.  The  nerves  which  proceeded  from  the  cerebro- 
[is,  as  it  nas  named,  in  all  the  higher  forms  of  animals  formed 
lerful  apparatus  which  by  a  rare  development  presented  us 
glorious  phenomena  of  the  great  minds  of  a  Shakespeare,  a 
IX  a  Newton. 
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edat  the  base  of  the  brain,  and  thus  the  whole  of  the  nervotu 
as  placed  in  direct  connection  and  communion  urith  the  scat 
ellcctual  and  mental  powers. 

ihe  President's  suggestion,  Dr.  Hallifax  consented  la 
the  subject  at  the  next  ordinary  meeting. 


HOVEMBER  Z5TH. 
(SCOPICAL  MEETING— MR.  T.  W.  WONFOR  0?i 
"  POLYCYSTINA." 

lost  every  microscopist  possessed  a  slide  or  slides  marked 
Iocs  Earth,"  or  "  Polycystina,"  and  many  only  regarded  them 
Liful  and  exquisite  objects,  without,  possibly,  considering  what 
re  or  what  the  nature  of  the  organism,  whether  animal  or 
e,  which  originated  these  beautiful  crystal-like  forms  of  almost 
inceivable  shape. 

ve  turned  to  the  manuals  on  the  microscope,  we  found  dial 
X  the  minute  siliceous  shells  of  a  class  of  animals,  whose  living 
9ubstaiice  consisted  of  a  brownish  coloured  "  sarcode,"  some- 
lembling  that  met  with  in  the  protean  animal,  the  amcehn, 
particle,''  as  it  had  been  said,  "  of  apparently  homc^eneous 
anging  itself  into  a  greater  variety  of  forms  than  the  fabled 
,  laying  hold  of  its  food  without  members,  swallowing  it  without 
1,  digesting  it  without  a  stomach,  appropriating  its  nutritious 
,  without  absorbent  vessels  or  a  circulating  system,  feeling  [if 
ly  power  to  do  soj  without  nerves  ;  and  not  only  this,  but  in 
stances  forming  shelly  coverings  of  a  symmetry  and  complexity 
lassed  by  those  of  any  testaceous  animals." 
It  was  actually  what  the  Polycyitina  accomplished,  being  mere 
it  sarcode.  They  spun,  or  wove,  or,  at  least,  formed  for  ihem- 
:overings  rejembling  the  most  costly  and  delicate  filigree-work, 
[  in  beauty  Chinese  callings  in  ivory,  or  ancient  Peruvian  oi 
Indian  or  Maltese  silver  Aligree,  out  of  a  substance  less  work- 
ductile,  but  infiaitely  more  beautiful,  than  ivory  or  silver- 


mcopic  mountings  and  preparation."  They  should  be  mounted 
a  balsam,  and  viewed  as  opaque  or  transparent  objects,  and 
I  spot  lens  or  paraboloid.  There  was  a  method  of  giving  ihem 
lel-like  opacity  by  burning  them  on  platinum  foil,  but  nhatercr 
of  mounting  or  illumination  was  adopted,  all  who  had  seen  the 
tina  under  the  microscope  must  allow  they  were  very  beautiful 
icately  sculptured  objects,  while  the  question  how  the  creatures 
shells  they  were,  constructed  such  charming  habiiatians, 
damongtbe,  at  present,  unsolved  problems  of  Natural  Histor)-. 
e  Meeting  then  became  a  Convereaiione,  when  some  exquisite 
autiful  specimens  of  Polycystina  were  exhibited  under  the 
ope. 


December  9th. 

«ARY  MEETING.— DR.  HALLIFAX  ON  "THE 
JiERVOUS  SYSTEM  AND  ITS  FUNCTIONS." 

(Continua/im). 

Hallifax  said,  at  the  last  meeting  he  endeavoured  to  trace  the 
t  gradations  of  the  nervous  system,  as  they  appeared  through- 
series  of  animals,  beginning  at  the  lowest ;  and  his  object  was 

that,  as  they  ascended,  the  complexity  of  the  nervous  system 
:e  with  the  complexity  of  the  animal  organization,  and  was 
'  developed  on  the  introduction  of  a  new  organ,  but  even  on 
iltation  of  an  organ  already  existing.  The  insect  tribes 
hed  nearer  than  any  other  of  the  series  to  the  mammalian ; 
way  of  illustration,  he  would  select  one  of  the  social  insects,  a 
,  wasp,  as  denoting  in  its  action  the  exercise  of  an  intelligent 
e.  In  the  higher  forms  of  insects  was  found  the  cerebro-spinal 
s  great  central  organ,  consisting  of  the  spinal  cord  and  the 
n.  In  man  the  cord  was  of  great  length,  proceeding  from  the 
n  down  to  the  lower  portion  of  the  frame,  sending  off,  on  each 
oughout  the  system,  thirty-one  pairs  of  spinal  nerves.    Each 


utions  of  the  brain,  these  fibres  being  in  two  sets  ;  one  canyi;!g 
iression  upwards  to  the  cortical  sub^^tance,  the  force  reluming  by 
her  to  the  motor  part  of  the  sensorium.  The  cineriiious  Lncr 
lade  up  of  vascular  members  by  which  the  great  pail  of  the 
ting  fluid  was  conveyed  to  the  cortical  substance,  and  thewfaoit 
of  the  brain  was  dependent  upon  that  supply. 

i  showing  the  importance  of  this,  it  might  be  mentioned,  it  had 
stablishcd  that,  although  the  brain  was  estimated  at  a  45tlip3rt, 
ght,  of  the  entire  body,  these  arteries,  conveying  blood  to  the 
m  for  the  purposes  of  the  brain,  were  actually  one-tifth  of  the 
circulating  mass ;  and  although  there  were  four  principal  vessels 
'ing  arterial  blood  into  the  cranium,  enrirchng  it  and  branching 
supply  the  whole  external  surface  of  the  brain,  they  were  so 
'ul  that  one  was  sufficient  to  keep  up  the  circulation  in  a  subdued 

'ith  regard  to  the  cerebellum,  it,  was  little  understood ;  but  the 
had  been  propounded  that  it  controlled  the  reproductive  system, 
hole  brain  was  divided  into  two  hemispheres,  united  by  a  band, 
er  to  give  them  a  harmonious  co-operation ;  and  it  was  a  cunous 
lat,  in  some  instances,  where  this  connection  was  greatly  delideni, 
^rson  lacked  foresight,  and  was  utterly  unable  to  act  upoo 
ence.  Before  resuming  his  seat,  Dr.  Hallifaxsaid  the  subject  he 
ideavoured  to  deal  with  was  a  great  and  complex  one  He  had 
1  brief  outline  of  what  he  had  thought  worthy  their  consideration, 
e  recommended  those  who  sought  further  information  to  study 
irpenter's  book  on  "  Mental  Physiology." 

he  President,  Mr.  J.  Dennant,  conveyed  the  best  thanks  of 
;eting  to  Dr.  Hallifax  for  his  interesting  lecture,  remarking  thai 
mber  of  the  Society  was  so  competent  to  deal  with  the  physiolw 
s  system  as  the  eminent  doctor  who  had  addressed 


discussion  followed,  in  which  the  ex-President,  Alderman  CoXj 
.  E.  Haselwood,  Mr.  Wonfor,  the  President,  and  Mr, 
£T  took  piarL  The  interest  of  it  centred  in  the  automatic 
or  otherwise  of  the  nervous  system,  as  laid  down  by  Dr.  Hallifax, 
pinions  varied  on  the  point ;  Alderman  Cox  holding  that  the 
nt  functions  developed  a  certain  mental  activity  which  produced 


y  consistence,  and  closed  over  the  organs  below  it,  bein; 
d  when  at  rest  by  the  mandibles.  The  gullet  was  placed  ckse 
the  labrum,  and  was  closed  by  the  valve  above,  beneath  uhich 
small  triangular  appendage,  which  received  the  honey  or  food 
brum  had  two  joints,  one  of  which  carried  the  maxills,  ot  !owcr 
v-hich  in  a  state  of  rest  folded  together  and  fonned  a  sheaih  fu 
gual  apparatus.  The  tongue  was  not,  as  was  fonnerly  thought, 
r,  but  flat,  and  when  at  repose  was  broader  than  thick.  It  could 
gthencd  and  shortened  with  great  rapidity,  thus  pushing  the 
up  to  the  gullet.  R&umur  proved  that  the  food  always  passes 
ie  surface  of  the  tongue,  and  not  through  the  aperture  which  was 
It  to  exist  in  it.  The  thorax  was  divided  into  three  parts,  to  \iit 
if  which  the  front  legs  were  attached.     On  the  tibia  of  the  Son- 

all  bees  was  a  velum,  so  named  from  its  resemblance  to  a  little 
)posite  which,  at  the  base  of  the  palmae,  was  a  deep  incision 
the  strigilis  or  currycomb,  from  the  pecten  or  comb  of  short  stiff 
hich  fringed  it.  This  apparatus  was  for  the  purpose  of  cleaning 
itennze,  which  were  drawn  through  the  hollow  incision  wbilc 
pressed  by  the  velum  against  the  currycomb.  In  the  boring  bees 
indibles  do  the  cutting  and  excavating  work,  while  the  forelegs  or 
wereused  to  clearaway  the  rubbish  thus  formed;  but  by  the  artinn 
;  forelegs  were  used  like  trowels  to  work  up  the  soft  day  into  cells. 
;e  had  the  power  of  locking  the  wings  together  in  flight  by 

of  a  row  of  hooks  on  the  inferior  wing  which  caught  in  a  ridgfi 
je  in  tlie  upper  wing,  and  thus  gave  the  insect  a  much  greater 
of  beating  the  air.     On  the  hinder  portion  of  the  thorax  were 

the  hind  legs,  the  shank  of  which  in  the  social  bee  was  dilated, 

purpose  of  carrying  pollen.  The  abdomen  wjs  often  elegantly 
:d,  and  consisted  of  six  imbricated  segments  in  the  female  and 
in  the  male.  In  the  artizan  bee  pollen  was  conve)'ed  on  the 
en  instead  of  the  hind  legs,  perhaps  because  of  the  tiarrow 
ces  to  their  nests. 

issing  on  to  the  consideration  of  the  honey  bee,  in  particular, 
lund  the  male  or  drone  was  distinguished  by  its  more  cylindrical 

its  larger  size,  and  by  being  more  densely  hairy  all  over. 
:rge  compound  eyes  met  at  the  top  of  the  head  and  covered 
side  of  the  face.     The  abdomen  consisted  of  seven  segments, 

thus    distinguished    from    the    queen,    which    had    six  s%- 
The  structure  of  the  drone,  as  of  all  male  bees,  incapaciUted 
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which  prevented  the  gathering  of  pollen,  and  the  blunt  sting  that  could 
not  pierce  the  human  hand.     It  was,  therefore,  dependent  on  the 
workers  for  food,  which   was    continually  presented  to  her  by  at- 
tendants who,  like  true  courtiers,  never  turned  their  backs  on  her.  The 
neuter,  or  worker,  was  principally  distinguished  by  its  pollen-collectiDg 
apparatus.     Though  called  a  neuter,  it  was  in  reality  an  undeveloped 
female,  and  occasionally  laid  eggs,  as  previously  noticed.    Perhaps 
the  most  important  organ  of  the  worker  was  the  marvellously  compli- 
cated muscular  tongue  with  which  the  honey  of  flowers  was  not  sucked, 
but  lapped  up,  and  passed  along  the  grooved  surface  to  the  mouth,  and 
then  to  the  honey  bag.     The  tongue  of  the  hive-bee  was  twice  folded 
in  repose.     The  honey  was  collected  from  a  great  number  of  flowers, 
of  which  the  lime,  heather,  and  white  clover,  were  perhaps  the  princi- 
pal.    The  proboscis  of  the  hive-bee  was  not  long  enough  to  reach  the 
nectary  of  the  red  clover,  which  was  visited  by  the  humble-bee.    As  a 
great  deal  of  honey  was  needed  to  make  wax  for  forming  the  comb, 
means  had  been  adopted  to  empty  the  combs  and  return  them  to  the 
hive.     Combs  were  built  most  rapidly  at  night,  the  bees  working  during 
the  day  at  honey  collecting.     The  peculiar  structure  of  the  working 
bee  could  not  but  be  admired  in  conjunction  with  its  work  of  cell 
building.     Their  mandibles  were  endentate  and  like  spoons,  and  were 
so  used  for  strengthening  and  plastering  their  work,  while  the  brushes 
on  the  posterior  feet  and  the  little  auricle  enabled  the  hind  l^s  to 
gather  up  the  wax  as  it  was  formed,  and  pass  it  on  to  the  mouth  to  be 
masticated  and  moulded  by  the  mandibles.     The  want  of  spurs  on  the 
hind  legs  (in  which  the  hive-bee  differed  from  the  humble-bee),  gave  a 
greater  freedom  and  play  to  the  comb  of  short  stiff  bristles  at  the  ex- 
treme edge  of  the  shank.  Propolis,  an  adhesive  substance,  gathered  from 
the  buds  of  poplar,  hollyhock,  willow,  a  id  other  trees,  was  gathered 
and  used  to  strengthen  the  defences  of  the  hive.     Propolis  was  with 
difficulty  kneaded  into  a  ball  and  brought  home  in  the  corbiculx,  but 
it  dried  so  quickly  that  it  was  sometimes  with  difficulty  torn  by  the 
bees  from  the  legs  of  the  collector.    This  substance  was  indispensable 
for  filling  up  cracks  and  cementing  the  hive  to  its  floor  boards,  which 
was  always  done  for  the  sake  of  keeping  out  intruders.    The  eggs  of 
the  bee  were  of  a  long  oval  shape,  and  being  covered  with  a  glutinous 
matter  stuck  to  the  bottom  of  the  cell.     In  three  or  four  days  they 
hatched  a  little  white  worm  which  had  fifteen  segments,  each,  except 
the  head  and  four  terminal  ones,  supplied  with  a  pair  of  spiracles.    It 


The  Death  of  Mr.  Hennah. 

The  Chairman  said  it  was  a  painful  duty  for  him  to  bring  before 
notice  the  death  of  Mr.  Thomas  Hennah,  one  of  the  Vic^ 
idents.  Those  who  had  been  members  of  the  Society  for  some 
)  would  realise  the  real  loss  that  had  fallen  upon  them.  He  tud 
sustained  the  office  of  President,  was  at  all  times  a  wix 
sellor,  and  certainly  exhibited  a  mind  of  no  ordinary  culture. 
lid  not  think  he  would  be  wrong  if  he  said  that  Mr-  Hccnah  was 
of  their  best  microscopists.  He  was  kind  and  genial  in  hii 
ner,  wiUing  at  all  times  to  impart  to  younger  members  the 
rledge  which  they  sought.  He  had  made  himself  so  completely  a 
:rin  the  work  of  the  Society  that  his  loss  would  be  felt  by  alL 
'e  were  very  few  to  take  the  places  of  those  friends  they  badkut 
f,  and  he  hoped  that  when  their  loss  was  made  known  to  tlie 
ic,  men  of  scientific  attainments  would  consider  it  their  duty  lo 
c  of  the  Society.    In  conclusion,  the  Chairman  moved  the  following 

"  The  Brighton  and  Sussex  Natural  History  Society,  deeply 
tnting  the  loss  it  has  sustained  in  the  death  of  Mr.  T.  H.  Hennah, 
es  to  convey  to  Mrs.  Hennah  and  her  family  a  sincere  expression 
mpathy  with  them  in  their  sad  bereavement,  and  to  express  a  hope 
it  may  be  some  solace  to  them  to  know  that  her  late  husband  was 
in  the  highest  esteem  and  respect  by  his  co-workers  in  the  Society, 
cannot  fail  lo  miss  in  no  ordinary  way  a  Member  of  such  con- 
lous  ability  and  genial  character." 

funeral  would  take  place  on  the  following  day.  He  regretted  thai 
ealth  would  not  permit  him  to  be  present,  but  he  hoped  that  as 
I  Members  as  could  would  be  present  to  show  their  respect  to 
old  friend. 

Mr.  WONFOR  seconded  the  resolution,  as  a  personal  friend  of  Mr. 
lah  and  his  family  for  more  than  eighteen  years.  During  the 
he  had  known  them  he  had  always  found  Mr.  Hennah  a 
of  great  kindness  and  courtesy,  His  deatb  to  him  was  a  great 
[  ;  and  he  felt  that  in  losing  him  they  had  lost  a  great  suppon  lo 
ociety.  It  was  he  who  established  the  microscopical  meetings 
I  had  proved  so  interesting ;  and  not  only  had  he  done  this,  birti 


the  lioiUs  exhibited  at  the  last  meeting,  and  had  found  both  macn- 
spores  and  microspores. 

Mr.  C.  p.  Smith,  in  reply  to  the  President,  said  he  had  brougbt 
down  for  exhibition  the  general  anatomy  of  the  hive  bee,  mounied  on 
one  slide,  the  ovaries  of  the  queen  bee,  a  very  uncommon  object,  in 
which  the  eggs  were  shown,  as  well  as  the  sting,  the  torses  of  the 
hive  and  other  bees,  and  the  sting  of  wasp. 

Mr.  Wonfor  said  he  had  the  tongues  of  the  humble  bee,  the 
honey  bee,  and  the  wasp  for  comparison,  the  stings  of  the  vasp  and 
bee,  the  latter  showing  the  two  serrated  stings  protruded  from  tk 
sheath,  the  heads  of  the  hive  bee  and  wasp,  parasites  of  bee,  and 
crystals  of  honey  and  sugar. 

The  meeting  then  became  a  conversaiione,  when  the  above- 
mentioned  and  other  objects  illustrating  the  anatomy  of  the  bee  were 
exhibited  by  the  President,  Messrs.  Haselwood,  C.  P.  Smith,  E. 
Glaisyer,  R.  Glaisyer,  and  Wonfor. 


February  ioth. 


ORDINARY  MEETING.— MR.  BENJAMIN  LOMAX  "0.\ 
THE  BRANCHING  OF  TREES." 

The  sabject  of  the  paper  had  always  possessed  the  greaiesi 
interest  for  him,  principally,  he  thought,  because  he  seemed  to  hare  it 
all  to  himself  Until  the  time  of  Lindley,  physiologists  appeared  to 
look  upon  a  tree  as  a  structure  composed  entirely  of  a  root  and 
flowers,  and  though  Le  Maout,  Sachs,  and  others  had  lately  bestowed 
much  attention  on  Taxophylly,  the  growth  of  wood,  and  the  develop- 
ment of  branches  from  buds,  that  symmetrical  arrangement  by  which 
each  tree  acquired  its  marked  and  unmistaieable  character  and  out- 
line, preserved  to  the  finest  veining  of  its  leaves,  had  been 
entirely  neglected  by  the  botanists,  and  only  remarked  on,  from  an 
artistic  point  of  view,  by  Ruskin,  in  his  "  Modem  Painters." 

That  the  form  of  a  tree  was  regulated  by  general  laws,  independent 


:r  limbs  at  tbe  point  where  a  branch  left  them.  He  had 
do  with  sawmills,  and  had  seen  many  such  sectioDi  cat, 
e  tree,  falling  beneath  his  axe,  had  lighted  in  the  fotlt  of 
split  it  to  the  ground.  The  appearance  then  presented  nas 
id  by  the  forked  twig  which  a  schoolboy  split  to  make  liis 

od  from  bark  to  bark  formed  one  continued  strip  of 
which  the  white  wood  of  the  branch  turned  off  without 
ction,  just  as  rivers  were  indicated  in  a  mapi.  These  ate 
.cbes.  Sometimes,  however,  a  very  different  appearance 
>elf— a  branch  was  apparently  inserted  into  the  tninlc, 
inly  through  the  outer  rings,  and  surrounded  by  a  kind  of 
h  limbs  had  commenced  their  growth  after  the  branches 
and,  though  produced  late  in  life,  had  outstripped  tbdr 
,  partly  because  nearer  the  roots,  and  partly  because  they 
riving  their  nourishment  from  the  outer  and  softer  layers 
ium  region,  where  alone  the  sap  descended  in  any  coo- 
intity.  It  was  only  of  the  normal  limbs  that  he  should 
;  present. 

armed  tree,  then,  consisted  of  a  trunk  or  trunks,  ascending 
distance  and  there  throwing  oflf  one  or  more  limbs.  These 
be  large  or  small  in  compiarison  with  the  parent  stem, 
iposite  or  slightly  separated,  and  might  turn  off  al  aay 
cecdins  90°.  Where  the  limb  turned  off  the  stem  was 
the  opposite  direction.  That  deflection  might  be  very 
could  always  be  traced  and  sometimes  was  so  g'eat  as  to 
lossible  to  tell  which  of  the  two  or  more  divisions  was  ta 
as  the  continuation  of  the  parent  stem.  The  ongi:ial 
given  was  afterwards  adhered  to,  and  throughout  the 
ure  each  branch  with  its  branchlets  repeated  the  same 
vision,  so  that  it  might  be  traced  to  the  minutest  ramifi- 
could  be  seen  in  the  skeleton  of  the  leaves.  If,  then,  we 
"Stood  one  forking,  we  understood  all,  and  he  proposed  to 
minutely.  There  were  scverd  points  requiring  atieniion, 
be  enumerated  as  follows  : — 

e  ol  the  Lmb  (i.e.,  iti  loatiaa&t  MV*). 

e  of  the  item  Hbove  the  Joint. 

lis  ».%  whish  tbe  limb  branobet  off. 

loont  of  defleotioD  ia  the  item. 

stiva  leBgth  of  the  prenooi  tnd  luoeoeding  InteinDdai. 
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across,  a  very  different  spectacle  was  produced  from  that  seen  in  the 
cross  section  of  a  forest  tree. '  In  the  latter  we  saw  a  series  of  cor- 
centric  rings  traversed  by  radiating  lines,  known  as  "  medullary  rays ;" 
in  the  former,  a  collection  of  circles,  which,  under  extreme  com- 
pression, might  assume  the  hexagonal  form.  But  this  dissimilarity 
vanished  on  closer  inspection  and  a  more  careful  conbideratian  of  the 
manner  in  which  trees  grow.  If  we  surrounded  one  twig  by  a  circle 
of  others,  and  subjected  the  whole  to  uniform  pressure,  we  should  find 
that  the  outer  twigs,  if  sufficiently  compressible,  would  form  one  con- 
tinued ring,  wherein  each  separate  piece  had  the  wedge-form  produced 
by  intersecting  radii.  Ring  after  ring  might  be  thus  formed,  and  the 
whole  section  of  an  aged  tree  satisfiactorily  imitated. 

It  would  be  noticed  that  in  the  fancied  model  each  medullary 
wedge  was  connected  with  one  twig  and  one  only  ;  and  it  might  be 
asked  whether  he  considered  such  to  be  the  order  of  actual  tree- 
growth  ?  To  this  he  answered  that  his  illustration  was  but  an  illustra- 
tion, and  was  intended  to  prove  nothing ;  but  the  supposition  was  quite 
possible,  though  he  knew  nothing  whatever  concerning  its  truth.  The 
angle  of  ramification  was  very  uniform  in  trees  of  the  same  species, 
and  was  readily  explained  on  the  principle  to  which  he  wished  to 
draw  their  attention. 

Every  student  of  dynamics  knew  that  if  two  forces  acting  on  or 
from  one  point  be  graphically  represented  by  two  lines  of  equivalent 
length  and  direction,  the  diagonal  of  the  parallelogram  so  indicated 
would  give  the  length  and  direction  of  their  resultant,  and  vice  versL 
So  if  we  knew  the  longitudinal  and  lateral  forces  at  any  given  fork,  we 
shoidd  be  able  to  trace  the  angle  at  which  each  division  would  leave 
the  point  of  separation.  As  these  data  were  not  forthcoming,  another 
means  of  investigation  must  be  fousd.  It  was  manifest  that  a  force 
tending  to  separate  any  pair  of  fibres  must  vary  in  total  amount 
directly  as  the  number  of  fibres  present ;  and  as  these  together  made 
up  a  limb,  it  followed  that  the  amount  of  pressure  tending  to  cause 
any  two  limbs  to  diverge  from  the  original  direction  would  be  in  direct 
proportion  to  the  sectional  area  ot  the  limbs  themselves.  On  the 
other  hand,  there  was  primA  facie  reason  to  suppose  that  which  he 
hoped  to  establish  by  another  line  of  reasoning  :  that  the  tendency  to 
longitudinal  extension  was  at  its  greatest  at  the  coomiencement,  and 
decreased  according  to  the  amount  of  work  done,  or  according  to  the 
distance  firom  the  root.    On  such  a  supposition  we  readily  deduced  a 
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eliminated  before  the  trae  law  of  ramification  could  be  traced ;  but  if 
any  one,  after  such  reasonable  deductions,  should  foil  to  find  evciy- 
where  the  same  unvarying  proportions  mentioned,  he  must  have  an 
experience  widely  differing  from  his  own. 

The  President  (Mr.  J.  1  Pennant),  on  behalf  of  those  present, 
heartily  thanked  Mr.  Lomax  for  his  paper^  short,  but  interesting  and 
valuable,  being  original. 

The  discussion  on  the  paper  was  opened  by  Mr.  Wonfor  pointing 
out  that  the  subject  had  been  treated  from  such  a  novel  aspect,  that 
difficulty  would  be  experienced  in  discussing  it,  and  thanking  Mr. 
Lomax  for  suggesting  ideas  which  might  be  considered  in  the  coming 
spring.  j 

Mr.  G.  D.  Sawyer  and  Mr.  Haselwood  followed,  the  latter 
observing  that  there  was  a  strong  tendency  to  account  for  biological 
facts  by  mechanical  laws.  This  was  not  new  to  them— they  had  that 
theory  promulgated  before,  though  not  in  so  practical  a  form  as  that 
night.  But  he  understood  that  the  gentleman  who  asserted  mechanical 
laws  as  an  explanation  of  biological  facts  went  further  than  Mr.  Lomax 
had  gone,  and,  therefore,  he  advised  those  present  to  be  cautious  in 
adopting  mechanical  laws  as  accounting  for  those  things,  as  such  an 
adoption  might  carry  them  further  than  the  application  of  those  laws 
to  mere  vegetable  productions.  He  also  asked  if  the  laws  laid  down 
held  good  to  any  degree  in  reference  to  the  downward  progress  of  the 
tree  as  well  as  the  upward — to  the  ramifications  of  the  roots  as  to  those 
of  the  branches  ? 

Mr.  Sawyer  gave  instances  of  the  continual  variation  of  the 
growth  of  trees. 

Mr.  Lomax  replied  io  Mr.  Haselwood  that  he  looked  upon 
the  forces  which  he  had  mentioned  in  his  paper  as  forces  of 
vitality,  which  had  to  give  way  to  the  ordinary  mechanical  laws,  and 
that  he  had  not  studied  the  downward  progress  of  the  tree. 

Mr.  C.  F.  Dennet  also  took  part  in  the  discussion. 

CURIOUS  architectural  specimen. 

Mr.  T.  W.  Wonfor,  one  of  the  Hon.  Secretaries,  brought  forward 
a  large  stone  block,  which,  he  pointed  out,  had  on  one  side  ecclesiastical 
carving  common  to  the  thirteenth  century,  and,  on  the  other,  civil 
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carving  bdonging  to  the  seventeenth  o 
from  a  house  of  Mr.  H.  Gorringe,  at 
alterations  were  being  made,  and,  be 
character,  was  forwarded  to  the  Brightoi 

IMPOSITION 

Mr.  C  F.  Dennet  submitted  spedmena  of  imitations  of  silk,  the 
cheapness  of  whicti,  had  they  been  silk,  attracted  his  attention.     The 
fabric,  however,  was  almost  jute  alone,  so  manufactured  as  to  appear 
silk  to  the  untutored  eye,  and  to  deceive  the  touch  c ' 
person. 


February  35TH. 

MICROSCOPICAL    MEETING.— MR.     T.    W.    WONFOR 
ON     "THE    SCALES    OF    BUTTERFLIES." 

Among  insects,  scales  were  not  confined  to  any  onegroup,  though 
they  were  found  on  every  member  of  one  division,  the  Lepidoptera,  the 
scale-winged,  as  their  name  implied,  but  in  connection  with  microsco- 
pical work  ihe  scales  obtained  from  certain  insects  bad  been,  and  still  - 
were,  favourites  with  microscopists,  very  deser\'edly,  because,  through 
differences  of  opinion  as  to  the  markings  on  sundry  scales,  together 
with  an  attempt  Co  resolve  those  markings,  we  owed  the  great  improve- 
metits  made  in  objectives  since  the  achromatic  microscope  had  been 
an  instrument  of  research,  and  not  a  mere  optical  toy. 

As  all  knew,  certain  scales,  such  as  those  from  the  gnat,  Lepisma, 
Podura,  or  Lepidocyrtus,  and  three  or  four  butterflies,  viz.,  a  blue  and 
a  while  of  English  origin,  and  a  couple  of  gorgeously  coloured 
fweigneis,  had  been  employed,  along  with  sundry  siliceous  valves  of 
plants  named  diatoms,  as  test  objects,  and  our  objectives  had  been 
considered  up  to  or  below  the  mark  accordingly  as  they  were  able  or 
not  to  resolve  certain  figured  markings,  seen  by  objectives  of  particular 
aperture  and  roagnilying  power.  Again,  to  enable  these  objectives  or 
odiers  of  different  aperture  and  power  to  resolve  the  same  or  other 
inarkings,  various  adjuncts  to  the  microscope  bad  been  devised,  such 
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as  condensers,  prisms,  &c    And  though  many,  alas!   too  many, 

microscopists  in  this  country  had  spent  neatly  all  their  time  in  trjing 

to  see  exactly  the  same  things  that  other  men  had,  or  ssud  that  ihey 

had,  seen,  yet  within  the  last  few  years  a  very  considerable  addiiioo 

had  been  made  to  our  knowledge  of  many  physiological  facts,  as  well 

as  the  resolution  of  diatom  and  scale  markings ;  and  though  we  migbt 

}yston   Piggott's  conclusions,  yet  had  he  not 

hrough  his  "  rouleaux  of  beads  "  and  "  green 

rone  on  plodding  in  the  same  steps  as  thoK 

one  view  of  an  object  as  a  sufficient  iIm/ of  the 


Whatever  view  was  taken  of  the  markings  of  scales,  there  seoned 
no  manner  of  doubt  that  the  scales  of  insects  were  nothing  more  nor 
less  than  modified  hairs,  of  greater  or  less  thickness,  more  or  less 
flattened  or  cylindrical,  according  to  circumstances  and  thdr  position 
on  the  body,  legs,  or  wings  of  the  animal  on  which  fuund.  If  then  vt 
regarded  all  scales  as  only  modified  hairs,  and  considered  that  ^iiW 
were  composed  of  ceUs,  we  might  see  our  way  out  of  the  dilhcultie! 
into  which  the  learned  amongst  microscopists  had  led  us,  and  we 
might  also  understand  an  under  and  upper  surface,  two  Uimna, 
strialed  surfaces,  ribs,  and  sundry  other  puzzling  terms  which  had 
come  into  existence  when  speaking  of  scales. 

Those  who  had  written  or  spoken  about  scales  and  their  markings 
within  the  last  few  years,  were  Dr.  Royston  Pi^ott,  and  those  who 
inclined  to  his  beaded  theories  on  the  one  hand,  among  whom  must  be 
included  Mr  Slack,  one  of  the  Secretaries  of  the  Royal  Microscopical 
Society,  and  on  the  other  Colonel  Woodward,  Dr.  Maddox,  Dr. 
Anthony,  and  Mr.  Mclntyre.  It  was  with  the  latter  group  be  felt  be 
must  ally  himself,  because  much,  if  not  all,  ol  the  so-called  structuie 
described  by  Dr.  Piggott  he  believed  was  purely  optical  and  not 
structural. 

Primarily,  the  scales  of  insects,  and  specially  the  lepidoptere 
were  more  or  less  flattened  hairs  of  a  cylindrical  or  tube-like  shape, 
inserted  by  a  pedicle,  dififertng  in  character  according  to  circumstancesi 
into  the  wing  membrane,  on  both  sides  of  which  they  were  arranged 
symmetrical  rows,  like  the  tiles  on  the  roof  of  a  house.  The 
majority  of  those  on  the  wing,  or  rather  the  flat  part  of  the  wing,  wen 


the  emerging  the  wings  were  of  full  siae.  There  was,  therefore,  note- 
plenishing  of  waste  nor  reparation  of  parts  in  the  scales  of  lepidopteri, 
as  in  the  hairs  of  the  mammalis. 

Nor  could  we  trace  in  all  scales  the  cuticular  layer,  cortical  sub- 
stance, and  medullary  substance  of  such  hairs  ;  we  seemed  to  obtat'i 
a  cortical  substance,  with  or  without  a  cuticular  layer,  and  sundry  rib- 
like  strengtheners,  which  had  given  rise  to  the  diversity  of  opinion  as 
regarded  structural  markings.  There  was  another  curious  fact  somc- 
tii>ies  noticed— viz.,  that  there  appeared  to  be  a  power  on  the  part  rf 
the  insect  to  raise  the  rows  of  the  scales  as  well  as  to  inflate  some 
scales.  He  had  often  found  the  scales  on  the  wing  of  a  butteiiiy 
caught  and  killed  in  Sight,  not  lying  flat  to  the  wing  membrane,  but 
raised  on  it  at  a  more  or  less  acute  angle,  as  though  in  flight  the  iosect 
possessed  the  power  of  raising  the  rows  of  scales.  This  might,  if  we 
imagined  the  power  of  inflation  of  the  scales  as  well,  give  greater 
buoyancy  to  a  butterfly  or  moth  in  flight.  He  had  every  reason  to 
believe  this  to  be  true  of  some  scales  ;  if  so,  it  would  give  to  the  wing 
membrane  with  its  nervures  a  power  not  accorded  to  it  in  Manuals  pa 
Entomology. 

It  was  now  twelve  years  ago  he  started  one  afternoon  with  » 
medical  friend  to  look  for  a  certain  fern,  said  to  grow  about  twelve 
miles  firom  Brighton.  They  got  out  of  a  train  at  the  Hassock's  Gale 
Station,  and  diverged  a  litUe  from  their  course  to  see  whether  AVuZ/m 
spiralis  (autumn  lady's  tresses),  the  orchis  which  Darwin  watched  tlie 
bees  fertilizing,  by  carrying  th;  pollen  masses  from  one  flower  lo 
another,  was  in  flower.  While  searching  for  this  plant,  some  blue 
butterflies  got  up.  His  friend  and  he  managed  to  catch  several  This 
fact  was  strongly  impressed  on  his  mind,  because,  after  Wdlldng  nearly 
a  mile,  they  retraced  their  steps  to  search  for  a  stethoscope,  which,  in 
the  eagerness  of  the  chase,  had  dropped  from  his  friend's  hat  when 
catching  a  "blue." 

On  the  way  they  both  talked  over  the  question  of  why  they  had 
not  been  able  to  find  "  battledore  "  scales  on  blue  butterflies.  Was  i' 
they  were  only  on  one  kind,  for  though  they  had  both  searched  for 
thero  on  the  part  described  in  the  Micrographic  Dictionary,  p.  pili 
under  Polyommalus,  they  had  neither  been  able  to  find  them.  The 
words  there  run,  "  The  scales  upon  the  under  surface  of  the  wings  rf 
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then,  he  had  had  the  opportunity  of  examining  many  forc^ 
al  blues,  and  in  each  case,  even  when  the  female  assimikied 
colour  to  the  male,  only  on  the  male,  and  iavariabiy  on  the 
ace  and  in  rows  beneath  the  ordinary  scales,  had  he  found 
s.  As  might  be  expected,  these  battledores  differed  in  siw 
e— the  blade  was  longer  or  broader  in  some  than  othen 
the  top  was  more  or  less  rounded  or  squared,  while  the 
the  handle  or  pedicle  varied  in  length,  so  that,  when  Iwe 
■  blues  resembled  each  other  very  closely  in  their  roailrings, 
and  size  of  the  battledore  might  be  used  as  a  ready  means 
[  species.  There  were  species  among  the  Lyoenidx  in  which 
lales  nor  females  were  "blue"  or  "bluish"  in  colour,  and, 
among  these  no  single  example  of  male  with  "  battledores" 
found.  Mr.  Watson,  who  was  working  on  " plumules "  ai 
time  he  was  carrying  out  his  investigations,  had  hid 
ties  of  examining  some  hundreds  of  sptecies  of  "blnes''aiLd 
among  the  Lycseni  Jte,  and  bad  never  met  with  "  battledores ' 
t  the  "  blue  °  proper. 

ould  turn  next  to  another  characteristic  scale,  the  "  tasseled," 
in  the  "  Micrographic  Dictionary  "  under  the  head  of  Pootia, 
IS—"  The  form  and  structure  of  certain  scales  existing  upon 
side  of  the  male  is  curious."  Here,  too,  as  he  should  show, 
'  had  made  a  slight  mistake,  instead  of  under  they  shoidd 
r,  for  it  was  there,  and  there  only,  they  would  find  sc^es 
those  figured  in  the  "  Micrographic  Dictionary."  As  might 
ed,  having  got  an  inkling  from  the  "  blues,"  respecting  the 
of  "  battledores,"  he  was  not  long  before  he  searched  the 
The  first  to  come  under  examination  were  the  "  large  "  and 
:abbage  white  Potttia,  or  rather  now  Pierii  brnsd-^a,  and 
both  of  which  gave  on  the  upper  side  the  charaeteristi<" 
led  "  tasseled,"  or,  as  some  preferred,  "  plumules."  These 
ered  essentially  from  the  "  batdedores  "  in  shape,  omamenU- 
:ings,  and  pedicle  \  some  were  long  and  very  slender  thiough' 
radually  tapering  to  a  point,  others  seemed  cut  short,  vbilc 
nparatively  broad  at  the  basal  end,  suddenly  narrowed  and 
\  either  as  though  cut  short  or  fined  off  to  a  slender  point ; 
^er  were  their  comparative  breadth  and  length  had  a  cup-like 
d-socket  termination  to  the  pedicle.  At  the  apex  of  each 
a  tasseled  fringe  of  great  beauty,  from  which  circumstance 
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thejr  had  been  called  "tassded"  scales.  All  our  English  whiles, 
logether  with  the  orange-tip,  possessed  these-  peculiar  scales,  and  if 
ibe  great  family  of  Pietidae,  which  incIiKied  a  vast  number  of  con- 
tinental and  tropical  fonns,  were  examined,  they  would  find  the  males 
invariably  possessed  a  tasselcd  scale,  either  of  the  fonn  of  our  English 
whites  and  orange-tip,  or  a  modification  of  these,  both  as  regards  the 
temiinal  fringe  and  the  pedicle.  He  had  had  oppottunities  of  examin- 
ing a  good  many,  but  Mr.  Watson  had  enumerated  upwards  of  200 
English  and  foreign  Pieridx  examined  by  him,  on  which,  in  every  case, 
the  males,  and  the  males  alone,  possessed  the  characteristic  scale: 

As  might  be  supposed,  there  were  great  diversities  of  size  and 
fonn,  and  which,  from  what  had  been  said  respecting  the  English 
PieridK,  might  doubdess  be  very  useful  in  determining  species.  One 
curious  confirmation  of  the  value  of  these  characteristic  scales  Mr. 
Watson  drew  his  attention  to  in  1868,  viz.,  that  two  hitherto- believed 
different  species  of  Pitrii  turned  out  to  be  the  male  and  female  of  the 
same,  the  one  having,  and  the  other  being  without,  the  characteristic 
scales.  They  were  arranged  in  rows  behind  the  other  scales,  as  in  the 
"blues,"  hut  many  being  long  and  hair-like,  they  appeared  only  as 
hairs  in  tilu. 

The  next  English  family  to  be  noticed  was  that  named  Hipparckia  : 
the  common  meadow  brown  H,  "Janira  had  a  scale  bnish-like,  taper- 
ing like  the  large  white,  but  differing  ftom  it  in  the  markings  in  the 
ribbon-like  portion,  as  well  as  having  a  pedicle  similar  to  that  possessed 
by  the  "  blues."  Investigating  this  family,  he  found  the  same  story 
told  throughout — a  distinctive  scale,  ribbon-like,  and  tasseled  on  every 
male  of  the  family,  but  never  a  scale  of  such  a  character  on  the 
females. 

In  each  of  the  families  described  there  was  generally  a  difference 
irf  wing-markings  between  the  males  and  females ;  occasionally  they 
resembled  each  other,  and  some  few  insects  had  been  found  with  the 
wings  on  one  side  with  the  male  markings,  and  on  the  other  side  with  the 
female  markings.  It  would  be  very  curious  to  find  out  if,  with  this 
assumption  of  marking,  they  also  on  the  male  marked  wjngs  had  this 
undoubted  sex  distinction.  ^ 

There  was  only  one  other  family  of  English  butterflies  possessing, 
as  far  as  he  had  been  able  to  make  out,  a  characteristic  scale,  and 
that  was  the  Argymiiiice  or  FritiUaries,  or,  at  least,  those  among  them 


the  underude  of  whose  wings  wu  marked  by  metallic  spots.  The 
male  wales  were  of  a  \-cry  decided  charaaer,  differing  essentially 
from  those  of  the  Pitrida,  on  the  one  hand,  and  from  the  Hifiparckin, 
which  they  somewhat  resembled,  on  the  other.  Some  were  of  n-eo* 
long,  narrow,  and  ribbon-like  form,  with  the  tassel  at  the  apei,  irhile 
others  were  shorter  and  broader.  Some,  too,  like  the  Hippardaa, 
were  nearly  opaque,  except  at  the  apex,  while  others  had  the  ribbon- 
like  portion  opaque  for  one-half  its  length.  The  position  dL  ttiese 
scales  on  the  wing  differed  from  that  of  any  others  described,  for, 
insiead  of  being  placed  in  rows  beneath  the  ordinary  scales,  they  wen 
situated  on  the  nervures  or  black  veins  of  the  upper  surbce,  and  lud 
nungled  with  them  in  some  species  very  peculiar  Indian  club-shaped 
scales  or  hairs.  Mr.  Watson,  whose  opportunities  of  examination  bad 
been  far  greater  and  more  extensive  than  his  own,  had  found 
"plumules,"  as  he  calls  them,  on  thirty  genera  of  butterflies,  or  neatly 
600  species.     In  every  case  they  were  found  on  the  male  insects 

He  consequently  drew  the  inference  a  very  reasonable  oo^ 
that  battledores,  tasseled  scales,  or  plumules,  wherever  found,  were 
characteristic  of  sex,  and  that  of  the  male  sex.  What  purpose  tbey 
seized  in  the  insect  economy  was  not  yet  clear.  Their  paucity  or 
abundance  on  individuals  could  not  be,  as  some  had  suggested,  maiij 
of  greater  or  less  virility,  because,  as  had  been  seen,  scales  did  not 
grow  with  the  age  of  the  individual,  nor  did  they  find  more  scales  on 
one  freshly-emerged  butterfly  than  another  of  the  same  species.  They 
might  render  the  males  more  buoyant  on  the  wing  ;  but  here  they  were 
met  by  this  difficulty,  well-known  to  field  entomologists,  the  females 
were  more  rapid  in  their  movements,  in  most  cases,  than  the  males. 

They  seemed  rather  to  be  the  analogues  of  the  beard  in  man,  the 
mane  in  the  lion,  the  comb  in  the  cock,  or  the  more  brilliant 
plumage  of  some  birds,  and,  piossibly,  to  insect  eyes  rendered  their 
possessors  more  attractive  than  the  duller-coloured  and  non-plumuled 
sisters  of  their  species. 

There  were  many  debated  points  of  structure  he  scarcdy  fell 
justified  in  touching  on,  because  he  had  rather  dealt  with  the  scales  as 
a  means  of  differentialising  species  or  determining  sex,  and  not  as  tests 
for  objectives. 
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In  the  North  and  South  Drawing  Rooms,  the  Saloon,  anJ 
Banqueting  Room  (where  also  light  refreshments  were  supplied  by  Mr. 
llooth),  various  objects  of  interest  were  set  out  for  inspection,  the 
numerous  microscopes,  and  other  scientific  inslniments  belonging  lo 
the  members  of  the  Society,  very  appropriately  engaging  the  chief 
share  of  attention.  Amongst  those  exhibiting  microscopes  were  Mr. 
S.  Aylen,  Mr.  W.  Ardley,  Mr.  J.  Capon,  Mr.  T.  Cooper,  Mr.  ]. 
Dennant,  Mr.  J.  Gwalkin,  Mr.  R.  Glaisyer,  Mr.  E.  Glaisycr,  Mr.  J.  L 
Hasclwood,  Mr.  D.  Loma>;,  Mr.  Mills,  Mr.  Moore,  Mr.  W.  Mitchell, 
Mr.  Moginie  (Quekett  Club),  Mr.  G.  Nash,  Mr.  Pankbursi,  Mr.  W. 
Puttick,  Mr.  H.  Saunders,  Mr.  G.  D.  Sawyer,  Mr.  Welch,  Mr.  T.W. 
Wonfor,  Mr.  T.  W.  C.  Wonfor,  Dr.  Hallifa)(,and  Dr.  Tuthili  Massy. 
A  very  conspicuous  centre  of  attraction  was  a  huge  case,  three  yanis 
long  by  two  yards  high,  containing  a  pair  of  splendid  mute  swans, 
with  cygnets,  which  occupied  one  side  of  the  Saloon.  These  nobk 
birds,  which  came  from  the  Norfolk  Broads,  were  lent  by  Mr.  E.  T. 
Booth,  the  owner  of  the  Uyke-road  Museum,  and  excited  much  ad- 
miration. They  were  mounted  and  stuffed  by  Mr,  Savile,  in  the 
short  space  of  one  week.  The  artificial  foli^e  was  remartablj 
natural,  and  here  and  there  a  close  observer  could  discern  snails, 
caterpillars,  &c.,  modelled  to  the  life.  Arctic  birds  were  exhibited  by 
Mr,  Pratt ;  Miss  Glaisyer  contributing  others,  and  the  same  lady  had 
a  very  fine  case  of  shells  on  view,  some  of  them  being  exquisiielj 
beautiful.  A  number  of  "  Eskimo"  articles,  from  Disco  Island, where 
the  Arctic  Expedition  touched,  were  shown  by  Mr.  H.  Willett,  as  well 
as  a  number  of  photographs  relative  to  the  search  for  the  North- West 
Passage,  by  Alderman  Cox.  A  curious  Indian  bow  for  slinging  stonts, 
an  assortment  of  woods  used  in  manufacture,  and  a  strange  weapon, 
of  ibex  horn,  from  Somali,  were  shown  by  Mr.  W.  Saunders.  Consider- 
able interest  was  also  manifested  in  a  series  of  illustrations  by  Dr. 
Corfc,  of  the  hands  and  feet  in  animal  life,  whilst  those  fond  ofgeolog)' 
found  scope  for  investigation  in  the  drawings  of,  and  cores  from,  the 
Sub-Wealden  borings  (which  had  just  been  completed  for  the 
Scientific  E.thibition  at  South  Kensington),  lent  by  Mr.  H.  Willett. 

Mr.  E.  Moore,  Corporation  Analyst,  had  a  very  interesting 
assortment  of  various  descriptions  of  butter  and  dieese  from  all  parts 
of  the  world  ;  his  table  being  much  admired  for  the  very  tastefii! 
manner  in  which  the  wares  were  set  forth.  Ivy,  trailing  leaves,  moss, 
butterflies,  and  other  insects,  were  skilfully  used  lo  adorn  the  palatable- 


During  the  last  year  we  have  had  a  series  of  papers  of  a  very  valuable 
character  read  before  the  Society.  J  propose  to  mention  them,  thai 
you  may  see  the  class  of  subjects  which  come  under  our 
attention.  The  first  to  which  I  will  allude  is  one  delivered  hsi 
year  by  our  very  emi.ient  townsman,  Mr.  Davidson,  F.R.S.  He  was 
generous  enough  lo  make  known,  through  our  Society,  hts  origirul 
researches  in  geology,  and  he  gave  us  the  gist  of  his  observations  on 
brachiopods,  in  a  paper  entitled  "What  is  a  Brachiopod?"  Mr. 
Dcnnel  followed  with  a  paper  on  "  Vcgetnble  Fibres,"  and  Mr.  F.  E. 
Sawyer  read  another  on  "  'I'he  Birds  and  Mammals  of  Sussex."  Our 
good  and  untiring  friend  Mr.  Wonfor  discoursed  "On  the  Brighion 
Aquarium,  and  what  it  has  done  for  Science."  Then  came  Mr.  B. 
Lomax  with  a  paper  on  ''The  Minor  Diseases  of  Plants,"  and  Mr. 
Pankhurst  with  one  on  "The  Ores  of  Iron."  Next  we  had  a  paper 
from  Mr.  Potter  "  On  the  so-called  Forest  Beds."  Mr.  Wonfor,  who 
always  conies  in  when  any  of  our  friends  fail  us,  gave  a  second  paper 
on  ''  Manna  ;"  and  we  had  a  valuable  paper  read  by  Dr.  Halliiax  on 
"  The  Nervous  System  and  its  functions."  This  was  followed  by  Mr. 
C.  P.  Smith's  paper  "  On  Bees,"  which  proved  very  interesting,  and 
Still  another  from  Mr.  B.  Lomax  on  "The  Branching  of  Trees." 
These  papers  have  been  so  amply  reported,  that  it  would  be  un- 
necessary and  unwise  to  detain  you  further  with  ihcm,  except  lo 
remark  that  the  majority  of  these  papers  were  considerably  in  .idvancc 
of  ordinary  merit,  and,  indeed,  would  have  done  credit  to  any  of  ihe 
learned  Societies  of  (his  country.  Most  of  them  evinced  no  inconsi- 
derable amount  of  original  research.  I  think  that  man  has  missed  a 
very  important  element  of  happiness  in  common  every  day  life  who 
has  not  cultivated  his  mind  and  provided  forhimself  an  intelligenl  and 
rational  pursuit,  such  as  the  study  of  literature,  science,  or  art.  You 
who  are  working  hard  in  your  profession  or  business,  pause  before  you 
allow  your  life  to  slip  away  without  the  study  of  some  subject  which  will 
elevate  the  taste  and  lead  you  out  of  yourself  for  the  time  being,  and 
provide  you  with  a  mental  tonic  which  will  brace  your  mind  with  fresh 
energies  for  your  ordinary  pursuits  (hear,  hear).  It  is  a  matter  of  great 
importance  that  young  people  should  have  a  knowledge  of  naiursl 
history  or  natural  science  generally.  It  is  a  matter  for  congratulation 
that  those  estimable  persons  who  have  undertaken  the  charge  of 
educating  the  young  are  awaking  to  a  knowlec^e  of  this  fact.  Messn. 
Macmillan  have,  I  notice,  recently  issued  an  admirable  series  of  science 
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it — a  sun  more  than  a  million  times  as  distant  from  us,  4,000  times  as 
big  as  our  own  sun,  and  with  a  disc  300  times  as  brge  as  ours— tbcTc 
appear  to  be  certain  fixed  planets,  or,  rather,  to  speak  pofwlarly,  non- 
luminous,  already  cooled-down  suns,  on  which  it  is  quite  within  the 
possibilities  of  things  that  life  lilce  that  of  our  tiny  placet,  though  on 
an  infinitely  vaster  scale,  might  exisL  These  are  calculations  to  mate 
us  ponder  and  reflect,  but  being  based  on  mathematical  principle^ 
they  are  probably  calculations  which  may  be  accepted.  Ladies  and 
gentlemen,  it  gives  us  great  pleasure  to  see  you  at  our  Soir^  ;  but  ytia 
will  understand  things  of  this  kind  are  not  gok  up  without  trouble  and 
expense.  Fortunately,  we  have  two  matchless  Secretaries  ■□  Hr. 
Wonfor  and  Mr.  J.  C.  Onions,  and  the  successful  result  is  mainly  due 
to  their  labours,  though  they  have  been  ably  assisted  by  our  good 
friend  and  librarian  Hr.  R.  Glaisyer,  and  Mr.  Saunders.  I  may  say 
our  Society  is  in  affiliation  with  those  of  Lewes,  Eastboume, 
Chichester,  Croydon,  Belfast,  Glasgow,  and  West  Kent,  with  the 
Geolf^ical  Association,  and  with  the  Quekett  Microscopical  Club.  We 
exchange  transactions,  and  our  officers  for  the  time  being  are  ex-opdo 
members  of  each  of  these  kindred  Societies.  This  will  show  thai  we 
are  doing  our  work,  and  making  our  way  in  the  interests  of  science  in 
this  town.  But  I  am  travelling  beyond  my  original  intention.  I  an: 
to  be  succeeded  by  Mr,  Merrifield,  who  will  discourse  to  us  "On 
1900."  Many  have  asked  me  what  that  may  mean.  If  we  ask  1,900 
times,  echo  wiU  answer,  "What?"  Perhaps  he  has  made  a  great 
anthropological  discovery  of  1,900  ancient  Britons,  whose  achieve- 
ments he  is  to  celebrate,  as  Tennyson  celebrated  those  of  the  gallant 
60a  I  should  not  be  much  astonished  to  find  he  wants  .£1,900  for 
the  new  Science  and  Art  School ;  if  he  did,  you  would  be  sure  to  it- 
spond  ;  you  could  not  do  better  for  your  own  honour  or  the  good  of 
the  town.  Mr,  Haselwood  will  read  a  paper  on  "  Evolution."  The 
word  need  not  frighten  you,  for  Mr.  Haselwood  has  read  and  thought 
a  great  deal  about  the  subject,  and  has  all  the  ability  to  talk  about  ii 
in  an  interesting  manner.  Mr.  Mayall  promises  a  lecture  on  ancient 
and  modem  astronomy  contrasted.  He  has  studied  the  subject  for 
many  years,  and  may  speak  with  authority  upon  it  Mr.  Uoore  will 
lecture  on  butter.  I  am  afraid  it  will  prove  a  painful  and  disagreenble 
subject  Really  we  do  not  know  what  we  eat,  and  I  fear  he  will  malce 
you  uncomfortable  on  the  subject  of  adulteration  of  butter.  1  have 
been  forcibly  reminded  this  evening  of  the  line  of  Watts,  "  How  doih 


about  40  years  since  -was  no  spontaneous  growth  of  that  sleepy 
looking  square  ;  sleepy  and  bald,  for  it  still  displays  a  bare  expanse  of 
grass,  visited  by  no  one  but  the  gardener  who  has  to  mow  it,  its 
monotony  unrelieved  by  a  single  flower  or  shrub.  It  seems  there  is 
one  inhabitant  who  stands  out  against  reform— an  old  lady,  bom  at  1 
period  when  it  was  thought  no  part  of  a  parent's  duty  to  train  ibc 
inielligence  ;  and,  therefore,  like  many  "  old  girls  of  the  period,' 
quite  inaccessible  to  reason.  The  streets  of  the  older  part  of  the  to«n 
are  mostly  too  narrow  for  trees ;  but,  wherever  they  are  not  so,  ihe 
Municipality  has  planted  them  ;  and,  as  a  consequence,  lines  and 
clumps  of  verdure  relieve  even  the  most  desolate-looking  parts  of  tlw 
town.  Where  trees  would  intercept  the  sea  view,  lower  objects  have 
been  well  planted,  and  are  carefully  tended ;  so  that  the  shrubs,  while 
not  trimmed  into  unnatural  shapes,  but  breaking  into  all  the  variety 
of  outline  that  belongs  to  them  by  nature,  are  clothed  with  foliage 
from  the  very  ground  ;  and  the  flower  beds,  though  the  "  raised  pt 
and  jam  tart "  patterns  have  been  abandoned,  show  no  unsiglill)' 
patches  of  bare  earth.  The  efforts  of  the  municipal  authorities  have 
been  fully  seconded  by  the  householders.  The  archltea  has  come  to 
own  that,  however  beautiful  may  be  his  own  creations,  these  of  his 
brother  professional  men  are  for  the  most  part  very  ugly,  the 
difficulties  inherent  to  great  expanses  of  brick  and  Portland  cement 
being  recognised  as  so  great  that,  unless  considerable  expense  in 
ornament  can  be  afforded,  it  is  nothing  but  a  mistake  to  make  them 
such  striking  objects  as  to  invite  attention,  and  that  the  best  plan  is  to 
call  in  the  nurseryman's  aid  to  drape  them  with  creeping  plants.  The 
consequence  is,  that  in  winter  the  houses  appear  to  nestle  in  ivy  and 
euonymus,  glowing  here  and  there  with  flame-coloured  bands  of  pyra- 
canthus, — such  as  even,  30  years  ago,  might  have  been  seen,  as  one 
passed  by  the  Kailway,  on  Mr.  Gorringe's  house,  at  Southwick,— 
or  with  the  brilliant  scarlet  of  the  cotomaster,  or  the  large  golden 
fruit  of  the  passion  flower  j  while  all  through  the  summer  and  autumn 
months  they  are  festooned  with  Virginia  creeper,  passion  flower,  and 
honeysuckle,  and  with  clematis  of  every  sort,  from  the  one  that 
climbs  to  the  top  of  lofty  buildings  and  covers  them  in  May  with 
white  star-like  flowers  as  freely  as  it  does  the  deodars  on  the  slopes  of 
its  native  mountains,  to  those  more  late-flowering  kinds  which, 
throughout  the  following  months,  display  in  succession  their  sheets  of 
violet  and  lilac  bloom. 


food,  then  society  came  down  on  them  with  a  heavy  hand  ;  the  only 
-notice  taken  by  the  Slate  of  those  who  were  neglected  by  their  natotsd 
guardians  being  to  punish  them  when  they  did  that  which  was  the 
necessary  consequence  of  the  conditions  under  which  they  were  per- 
mitted to  live.  It  was  not  till  1870  that  the  principle  was  recognised 
that  parents  were  bound  to  give  their  children  elementary  education, 
and  that  when  they  were  loo  poor  to  do  so  a  child's  future  wzls  not  to 
be  sacriliced  to  the  desire  of  its  parents  for  the  services  of  the  child  in 
attending  on  them,  or  even  on  their  babies  ;  and  when  the  obligation 
was  made  a  legal  one,  every  sort  of  obstacle  was  thrown  in  the  way  of 
those  who  had  to  enforce  it  It  was  not  until  five  years  later  that  an 
Industrial  School  was  established  in  Sussex,  to  which  children 
neglected  by  their  parents,  but  unconvicted  of  crime,  could  be  sent. 
Can  it  be  wondered  at  that,  in  such  a  state  of  society,  the  classes  ihat 
held  a  position  affording  them  comfort  and  refinement,  lived  in  a  siaie 
of  chronic  apprehension  of  those  below  them  in  the  social  scale,  and  — 
more  especially  in  some  foreign  countries,  where  the  circle  of  enlighten- 
ment was  a  smaller  one  than  in  this  country,  looked  on  them  with  a 
shuddering  alarm  such  as  that  with  which  the  luxurious  inhabitants  of 
the  Roman  Empire  regarded  the  barbarians  whom  they  knew  only  as 
savages  and  enemies  ? 

I  can  remember,  and  not  so  long  ago,  when  there  were  certain 
districts  in  all  our  large  towns  which  seemed  abandoned  to  vice,  and 
which  no  decent  man  or  woman  would  traverse  without  neces»ty,  and 
when  you  could  not  pass  an  assemblage  of  young  fellows  belonging  to 
the  class  of  ordinary  labourers  without  the  chance  of  having  your  ears 
assailed  by  some  of  the  worse  words  known  to  our  language,  used 
without  reference  to  the  subject  matter,  and  as  if  it  was  a  positive 
pleasure  to  say  what  was  coarse  and  ribald.  It  is  scarcely  10  be 
wondered  at  that  the  great  aim  of  persons  belonging  to  the  classes  so 
unfortunately  situated  was  to  get  out  of  them.  This  was  eventhoughi 
a  very  meritorious  object  of  ambition,  and  it  was  no  uncommon  thing 
to  hear  those  who  were  seeking  to  make  themselves  agreeable  to  an 
audience  of  working  men  point  to  a  shop  counter  in  the  first  genen- 
tion,  a  seat  in  Parliament  in  the  second,  and  a  jjeerage  in  the  third,  as 
successive  stages  in  the  upward  path  of  virtue.  We  do  not  discourage 
such  efforts  to  rise  in  the  present  day,  but  certainly  reserve  our  highest 
admiration  for  those  who,  instead  of  seeking  to  escape  from  evil,  pursue 
and  destroy  it 
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philosopher,  of  course.     Reasoning  from  the  little  experience  he  had 
been  able  to  collect,  he  profoundly  asserted  that  the  firmament  of 
heaven  was  merely  a  chamber  floor,  with  holes  of  greater  and  lesser 
magnitude  perforated  in  it  and  a  laige  flaming  fire  kept  up  behind,  the 
small  holes  were  bored  with  a  bradawl,  the  larger  ones  with  a  gimlet, 
and  the  sun  and  moon  with  a  faucet-wimble.    This  theory  agiutcd 
nations  ;  human  lives  were  sacrificed  in  its  support ;  hecatombs  were 
offered  unto  the  gods  in  testimony  of  its  truth.     I  am  unable  to  say 
how  many  generations  of  men  it  required  to  outlive  this  profound 
theory,  until  at  last  it  tvas  hinted  that  when  the  tap-hole  and  bung-hole 
of  a  barrel  are  once  inserted  they  always  maintain  their  relative 
positions,  although  it  was  frequently  observed  that  the  same  law  did 
not  obtain  with  the  tap-hole  and  bung-hole  of  the  sky,  for  the  moon 
often  changed  places  with  the  sun,  and  would  sometimes  set  up  her 
pale  face  in  the  east  when  her  brighter  companion  had  hid  his  charms 
in  the  west      Besides,  it  was  urged  that  the  expense  of  keeping  so 
many  and  such  vast  fires  alight,  was  so  great,  that  men,  however, 
began  to  doubt ;  cut  from  the  anchorage  of  Chi-me-ri  their  bark  was 
a  plaything  on  the  billows  of  chance,  and  they  began  even  to  blush 
that  an  imposture  so  great  should,  for  so  many  ages,  have  held  their 
minds  in  thrall,  and  entrapped  their  curiosity  ;  the  temples  of  Chi-me-ri 
then  began  to  thin,  and  votive  offerings  were  made  at  the  shrines  of 
Fan-ti-ci. 

He  still  kept  up  the  idea  of  a  chamber-floor  to  the  sky  (and  we 
now  know  the  sun  would  supply  him  with  beams).  But  even  his 
imagination  could  not  supply  the  fire.  He  taught  that  the  stars  were 
brass  nails  of  smaller  and  larger  magnitude,  driven  into  the  rafters. 
The  very  large  ones  were  drawer  knobs,  and  the  sun  and  moon  patent 
reflectors  that  would  have  had  the  power  to  throw  light  even  into  an 
election  enquiry  !  Old  temples  were  demolished,  new  ones  erected,  in 
honour  of  this  clockwork  of  the  brain,  but  the  cup  of  wisdom  was 
drained  to  its  dregs,  nations  ranged  themselves  under  the  banners  of 
Fan-ti-ci.  Mystery,  the  high  priest  of  danger,  stultified  hope  ;  man 
sought  the  light  of  the  glow-worm,  but  scorned  that  of  the  sun  and 
moon.  Again,  doubt  pressed  his  ugly  form  to  the  front,  and  it  was 
gravely  hinted  that  the  labour  of  keeping  so  many  brass  nails  clean, 
merely  for  mankind  to  look  at,  was  at  least  an  useless  one;  and, 
besides,  if  the  whole  of  the  Bristol-of-Chaldea  had  been  made  of  one 
brick,  and  the  skins  of  every  animal  that  had  ever  lived  had  been 
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uncertain  ;  later  than  these  by  Berosus  who  fitst  taught  the  Chaldean 
learning  to  the  Greeks,  who  in  their  turn  founded  the  principal  theories 
of  the  univecse  that  agitated  the  ancient  world.  The  Pyih^onEan 
theory,  498  B.C.,  built  on  the  rock  of  eternal  unity,  has  stood  the  t«t 
of  ages.  That  the  sun  is  the  centre  of  our  solar  system,  and  although 
the  Ionic  school  founded  by  Thales,  600  B.C,  comprises  the  names  of 
the  greatest  luminaries  of  ancient  times,  the  Italic  school,  founded  by 
Pythagoras,  tr.ught  those  principles  that  have  received  the  stamp  of 
Copernicus,  1543  A.D.,  of  Kepler,  1625,  of  Galileo,  1643,  and  our  own 
immortal  Nevrton,  172?  a.d.,  the  greatest  philosopher  and  most  pro- 
found astronomer  that  ever  lived.  He  verified  the  "  Laws  of  Kepler," 
and  applied  his  profound  analysis  of  the  Prtncipia,  to  eiplain  the 
harmony  of  revolving  masses,  and  the  balance  of  the  planeiar;' 
system  on  the  principles  of  gravity  ;  so  that  astronomy  has  received 
the  name  of  the  Newtonian  system,  in  honour  of  his  transcendent 
genius.  Dr.  Halley,  Dr.  Bradley  (aberration  of  lightj,  Maskelyne, 
Sir  William  Herschel,  Brinkley,  Pearson,  Sir  Thomas  Brisbane,  Sir 
John  Herschel,  Sir  James  South,  whose  famous  instruments,  including 
the  transit  instrument  with  which  most  of  the  valuable  worit  has  been 
performed  in  the  northern  hemisphere,  are  now  al  work  in  my 
observatory  at  Lancing.  To  my  late  friend  Admiral  Smj'tb,  the 
author  of  the  "  Cycle  of  Celestial  Objects,"  he  was  indebted  for  some 
of  the  valuable  methods  of  observance  he  established  with  so  much 
labour.  Whilst  of  living  men  of  our  own  country,  he  could  not  pas; 
over  Adams,  Airey,  Dawes,  Hind,  Lockyer,  and  Proctor,  each  oi 
whom  has  added  something  towards  perfecting  the  profoundesi 
science  with  which  the  intellect  of  man  can  ever  hope  to  grapple,  and 
rendered  it  so  accurate,  that  now,  the  smallest  deviations  in  the  pre- 
cession of  the  equinoxes  will  but  add  another  link  to  the  chain  of 
causation  by  which  our  own  solar  system  is  held  together  as  part  of 
the  stellar  u 


La  Place  supposes  that,  at  some  very  remote  period,  the  solir 
atmosphere  extended  beyond  the  limits  of  the  farthest  planet  The 
sun  in  its  primeval  state  resembled  those  nebula;  described  by 
Herschel  as  composed  of  a  bright  nucleus,  surrounded  by  nebulosii>'i 
which,  as  it  gradually  condensed  at  the  surface  of  the  nucleus,  ulti- 
mately converted  it  into  a  star.  Now,  supposing  such  a  condensation 
took  place,  it  would  have  been  very  gradual.  Dynamical  laws  show 
how  this  condeitsation  would  increase  the  sun's  rotation,  which  again 
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neiic  disturbance,  and  the  spectmm  analyis  of  every  erapdon. 
f,  Huggens,  Lockyer,  Jajison,  the  lale  Professor  Miller,  all 
,  by  the  most  rigid  analysis,  the  identity  of  certain  metals  in  i 
incandescence  in  our  own  sun  are  equally  active  in  Sirius,Al[riu- 
ind  the  principal  stars  of  the  heavens,  with  some  additions  in 
;  of  Sirius,  which  exhibits  absorptive  lines  of  metals,  of  vtiid 
;  no  corresponding  substance  in  our  own  solar  system.  Again, 
i  in  our  own  solar  system  examples  of  the  cosmical  Iheor)', 
various  stages  ol  progress.  Atl  the  superior  planets,  except 
lave  a  number  of  satellites,  and  Saturn,  in  addition,  a  ring  of 

whilst  the  sun  is  now  known  to  be,  in  its  outer  film,  a  mass  of 

cosmical  vapour,  and  its  deep  centre  one  molten  mass  of 
common  to  the  earth  itself.  The  immense  magnitude  of  th» 
uch  that  a  cannon  ball,  flying  at  the  rate  of  480  miles  per  boor 
take  76  days  19  hours  40  minutes  to  fly  across  the  sun's 
tr  ;  a  railway  train,  at  the  rate  of  500  miles  a  day,  IJ69  days 
■s  2  5  minutes  to  go  over  a  distance  equal  to  the  diameter  of  the 
n  conclusion,  Wolleston  affirms  that  the  apparent  diametei  of 
it  brilliant  star  in  the  heavens,  Sirius,  is  not  more  than  ibe 
ii  part  of  a  second  of  an  arc,  but  this  leaves  a  good  margin  for 
[  dimensions  of  the  star,  since,  at  the  distance  of  Sirius,  such  an 
It  diameter  as  this  would  represent  a  real  diameter  of  [i,ooo,aao 
that  is,  twelve  times  the  diameter  of  our  sun.  The  sun's 
;r  is  884,967  miles  ;  Sirius,  10,619,604  miles-  Now,  the  cubical 
s  of  globular  bodies  are  found  by  cubing  the  diameter  ad 
ring  by  5,236.  The  masses  of  globular  bodies  are  to  each 
.  the  cubes  of  their  diameters,  this  found,  divide  the  greater  by 
,  and  Sirius  will  be  found  to  contain  a  mass  of  53,977  times 
the  sun.     Similariy,  Vega  in  Lyra  would  make  75,532  million 

The  imagination  is  appalled  with  such  magnitudes,  and  sinks 

into  the  arms  of  design. 


R.   J.    E.    HASELWOOD   ON   "EVOLUTION." 

itomists  tell  us  that  there  are  in  the  human  ear  certain  nidi- 
musdes  which  seem  to  indicate  that  at  one  time  in  his  histoty 


am  a  simple  enquirer  ;  to  me  evolution  presents  itsdf  as  a  theoi;  wdl 
worthy  of  the  investigation  of  every  intelligent  man.  I  am  odIj'  at  the 
threshold  of  it,  and  ainnol  pretend  to  be  a  judge,  exc^  in  so  ^  as 
may  be  necessary  for  my  personal  guidance. 

The  moot  idea  of  evolution  seems  to  me  to  be  over-producuon,  in 
the  sense  that  an  enormous  number  of  life  germs  produced  by  oatuie 
cannot  in  the  nature  of  things  reach  maturity.  In  the  organic 
world,  wherever  we  look,  we  find  large  numbers  of  life  germs  being 
constantly  produced,  the  greater  proportion  of  wliich  never  can  liveoui 
the  term  of  their  natural  Mfe,  and  comparatively  few  of  which  can  live 
even  long  enough  to  reproduce  their  kind.  The  reasons  for  ibis 
are  not  far  to  seek.  For  one  thing  there  is  not  usually  sufhcient  food 
for  them  all.  Again  all  are  more  or  less  subject  to  attacks  from  enemies, 
many  of  them  serving  as  food  for  a  higher  organisation  than  them- 
selves; andclimate  being  also  a  very  destructive  influence  amongst  diera. 
From  these  and  other  subordinate  causes  arise  what  the  evolutionists 
call  the  struggle  for  existence— a  straggle  of  terrible  appearance,  when 
looked  at  apart  from  its  consequences.  The  effect  of  this  struggle,  so 
evolutionists  say,  is  that  only  such  of  the  plants  and  animals  as  are  the 
strongest  and  healthiest  of  their  kind,  and  best  adapted  to  their  environ- 
ment, survive  ;  and  by  means,  and  because  of  this  struggle,  the  species, 
whatever  that  species  may  be,  is  safe  from  deterioration  and  brought  to 
a  far  higher  state  of  perfection  than  it  would  otherwise  arrive  at 

If  Malthus  be  right,  I  suppose  the  time  will  come  when  this 
delightful  state  of  things  will  prevail  amongst  human  beings,  but,  per- 
haps some  of  you  will  think  that  as  to  human  beings,  the  straggle  for 
existence  is  already  great  enough,  quite  sufficient  to  induce  every 
thoughtful  man  to  make  the  best  of  himself^physically,  mentally,  and 
morally— and  so  help  to  produce  the  much  desired -improvements  in 
his  fellows  and  descendants  without  the  necessity  for  the  introduction 
of  the  more  formidable  agencies  to  which  I  have  alluded. 

Working  by  the  side  of  this  "  struffile  for  existence  "  is  another 
law,  namely,  that  of  inherited  qualities.  Every  living  thing  seems  to 
bring  forth  after  its  kind —one  blade  of  grass  is  very  like  another  of 
the  same  kind^one  sheep  is  very  similar  to  another.  Every  gardener 
and  every  farmer  knows  the  tendency  of  plants  and  animals  to  inherit 
the  good  or  bad  qualities  of  their  respective  parents ;  hence  if  a  plant 
or  an  animal  «ther  inhcriti  or  acquires  qualities  which  make  it  in  any 
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theory  is  receiving,  how  is  it  being  used  ? 
—merely  making  the  word  species  a  mart 
I  cover  much  more  than  it  did  heretoFarr, 
ition.  But  others  go  much  fiirther  than 
rcount  for  all  living  things  {except  man; : 
ring  things  have  come  from  one  simple 
■v'mg  germ,  by  virtue  of  the  influence  of 
svolved  all  the  varied  forms  of  things  we 
1  shut  out  the  creation  of  the  hving  gem, 
generation  as  an  all-sufficient  account  of 

laws  we  have  been  considering  as  wi 


uld  not  have  called  yoi 

)t  well  have  been  left  to  those  who  uU 

no:e  advanced  disciples  make  evolution 

only  man  as  an  animal,  but  man  as  a 
loral  creature,  a  view  of  it  which  comes 
J,  as  it  does,  to  sweep  away  what  SMie  ol 
and  which  certainly  ought  not  to  be  paned 
ISC  shown.  Now  seeing  that  this  theoT 
uences,  and  is  gaining  such  ground,  whai 
ith  regard  to  it  ?    It  seems  to  me  thai  it  is 

cannot  simply  ignore,  that  is,  if  we  are 

to  get  at  the  truth  about  all  these  higher 
"whence"  and  "whether";  whelherwe 
ig  when  some  thought  and  attention  will 
jecl  ;  it  is  pressing  on,  its  advocates  have 
y,  the  avowed  object  of  which  is  to  base 

;  it  comes  before  us  with  all  the  power 
it  calls,  and  which  to  a  large  extern 
facts  as  its  proofs.  It  will  be  seen,  on 
t  a  large  number  of  its  proofs  are  drawn 

sufficient  acquaintance  with  these  things 
»her  the  facts  are  correctly  stated,  and 
right  deductions  are  made  from  them  ?   1 

to  join  our  Society,  and  be  real  workers 
tremely  desirable  that  all  truthseekers  in 
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.  starch  or  sugar  as  an  aliment ;  and  also  in  the  procest 
The  pancreatic  fluid  exercises  its  special  influence  in  tbe 
at  food,  assisting  not  only  in  the  transfusion  into  blood, 
the  requisite  amount  of  fat  to  the  difietent  tissues  of  the 


ssity  for  fat,  varied  by  climate  and  circumstance,  is  apllj 
its  extremes  by  the  hard-working  ploughman,  with  his 
:hed  on  bread,  in  our  temperate  lone  ;  the  Uubberand 
the  Arctic  regions  ;  and  tbe  sparing  use  of  ghee,  a 
;r  used  with  rice,  by  the  slight  Hindoo  of  the  tropics,  h 
be  borne  in  mind  that  both  sugar  and  starch  are,  in 
lestion,  fat  formers  ;  a  fact  sufficienUy  illustrated  by  Mt. 
;  mode  of  treating  extreme  obesity, 
nsists  of  the  hUy  portion  of  cows'  milk,  in  which  it  \i 
Lhe  form  of  minute  globules.  The  process  of  creaining 
k  to  remain  undisturbed  and  separates  the  layer  formed, 
tation,  the  act  of  churning  breaks  up  these  globules  aad 
'esults,  which  invariably  contains  some  castin  or  curd, 
y  or  water.  The  necessity  for  rigid  cleanliness  in  the 
d  is  evidenced  by  the  extreme  caie  shown  in  all  well- 
3utter  varies  in  colour  and  flavour ;  depending  oti  season, 
id  the  health  of  animals.  It  is  singularly  susceptible  of 
}ur  from  extraneous  sources.  The  quality  and  character 
lis  exercises  a  prominent  feature  in  its  manu&Ctuie,  i^ 
1  those  wild  districts,  where  the  grazing  is  essentially 
our  rich  meadow  land,  is  almost  uneatable  to  ordinary 
lour  and  taste  being  absolutely  nauseous.  This  is  shovn 
irly  in  butter  made  in  the  extreme  northern  portions  of 
IS  Iceland  and  Lapland. 

.  feature,  perhaps,  in  cow  feeding,  is  the  artiGdal  stimulus 
Kcessive  use  of  partially  exhausted  brewers'  grains  to  the 
in  of  the  animal.  1  myself  but  lately  had  a  sample  oi 
to  me  distinctly  tasting  of  castor-oil.  The  cause  was 
to  the  use  of  rancid  linseed-oil  or  cotton-seed  cake. 
de  from  the  milk  of  cows  fed  largely  on  recently  irrigalt<9 
peedily  acquire!  rancidity  and  ma/  odeur,  and  will  not 
mtter.  But,  as  the  great  supply  of  butter  in  bulk  b  s 
amalgamation  of  ditferenl  herds  and  small  loUctfcattlei 
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Canada^  from  Italy,  from  Sweden,  from  Denmaak,  Spain,  and  Austria. 
It  is  true  of  the  saying  as  regards  tea  and  sugar,  that  the  world  mast 
be  compassed  before  the  washerwoman  can  sit  down  to  breakfsist ;  and 
the  butter  at  my  table  is  now  nearly  as  great  a  traveller.  The  export 
of  butter  from  Denmark  to  our  Indian  Empire  in  tins  has  become  a 
Uuqge  trade.  Considered  chemically,  the  fat  of  butter  has  a  more 
complex  constitution  than  most  other  fats.  Its  main  peculiarity  is  in 
the  substance  butyrin,  to  which  butter  owes  most  of  its  peculiar  flavour 
and  smell ;  and  this  it  is  that  distinguishes  it  from  other  fats.  By 
oxydation,  it  yields  butyric  acid,  remarkable  for  its  strong  rancid 
odour ;  and  to  the  oxydation  of  this  and  other  elements  is  due  the 
tendency  of  butter  to  become  rancid  long  before  such  fats  as  suet  for 
instance. 

I  think  when  I  mention  the  names  of  the  various  substances 
occunring  in  butter,  you  will  be  satisfied  with  its  chemical  variety. 
They  are — Palmitin,  stearine,  olein,  butyrin  ;  with  four  fatty  acids- 
Butyric,  capronic,  caprylic,  and  capric ;  the  latter  being  named  from 
their  similarity  in  odour  to  that  of  the  go^t  secretioiL    In  cheese 
making,  the  enclosure  in  the  curd  of  a  proportion  of  butter  fat  repre- 
sents the  difference  between  a  rich  and  poor  cheese— such  as  Cheddar 
and  Dutch.     In  the  first  place,  pains  are  taken  to  ensure  the  presence 
of  a  large  proportion  of  butter ;  in  the  latter,  pains  are  taken  by  the 
thrifty  people  to  exclude  it     They  market  the  butter  alone,  or,  as  an 
admixture.     Dutch  cheese  consists  almost  entirely  of  curd,  nutritious 
enough  in  its  nitrogenous  power,  but  awfully  difficult  and  slow  of 
digestion — to  those  unprovided  with  gizzards.    The  rapid  melting  of 
butter  in  the  mouth  is  indicative  of  a  loiver  melting  point  than  that  of 
other  fiits.    The  clinging  sensation  of  the  fat  of  a  half-cold  boiled  leg 
of  mutton  has  been  familiar  to  most  of  us  in  our  boarding  school 
dinners,  if  we  were  so  unfortunate  as  to  be  among  the  last  helped.  The 
different  melting  points  of  various  fats  are — Butter,  35  deg.  centrigrade 
scale  ;  ox  fiit,  48  d^. ;  mutton,  50 ;  lard,  42  ;  tallow,  62  ;  cocoa  butter, 
35 ;  and  butterine,  34. 

The  last  of  this  list  is  a  creation  essentially  bom  of  our  time  and 
the  scarcity  of  true  buuer  fat  It  is  sometimes  fairly  sold  for  what  it 
is,  for  what  it  is  worth ;  not  unfrequently  for  what  it  is  not ;  and  it  also 
forms  a  basis  of  adulteration  with  butter.  Years  ago,  one  heard  of 
London  and  Ostend  butter.    We  knew  that  butter  did  not  grow  in 


system  if  the  prejudice  of  idea  al 
it  may  yet  honourably  take  its 
attempts  so  many  are  engaged  i 
cheap  food  for  a  struggling  popul 

It  is  not  given  to  us  by  the  la 
The  utilization  of  such  substance 
food  is  at  least  a  gain  upon  its  wai 
way  waggon. 

I  will  close  my  ten  minutes' 
culinary.  It  is  very  desirable  to 
analogous  fats ;  as  in  fish  frying 
vegetable  oils  are  a  far  better  med 
lightly  digested  becomes  a  sour 
assimilative  power  of  our  youth 
alike,  from  the  stale  penny  tart 
sausage,  gives  place,  as  years  r( 
necessitating  care  for  our  stomach 
in  our  kitchens. 


Marc 

ORDINARY  MEETING.  - 
ICELAND,  ITS  PHVS 
TERISTICS,     &c. 

The  lecture  that  evening  was 
characteristics.  This  island,  whic 
Ireland,  was  situated,  as  all  kne 
Circle.  Apart  from  its  historical  a 
his  purpose  to  consider  that  evei 
the  geologist  and  the  physical  \ 
northern  extremity  of  the  great 
extreme  west  of  the  Old  World, 
Mayen  in  the  Arctic  Ocean  throuj 
Briuin,  the  Madeiras,  the  Azores,  l 
of  Africa,  right  away  down  to  th 
Cunha,  and  its  equal  as  a  centre  o 


milder  than  might  be  expected  from  its  latitude.  This  was  doabtltss 
owing  to  its  insular  position,  and  the  influence  of  the  Gulf  Stream, 
one  arm  of  which  washed  its  southern  shore.  The  summer  b^in  in 
June,  and  ended  in  September,  and  during  those  months  the  clinutt 
was  much  similar  to  that  of  the  North  of  Scotland.  The  raio&ll, 
especially  in  the  south  of  Iceland,  was  very  great  during  the  sumiDa, 
but  thunderstorms  seldom  occurred,  except  in  the  winter.  Upon  ihe 
mountains  the  climate  was  still  more  variable,  and  he  had  sometime 
experienced  a  variation  of  sixty  degrees  between  day  and  night 
upon  the  snows  of  the  Vatna  Jokull,  at  the  heigiit  of  some 
4,oaoft  above  sea  level.  But  few  vegetables  could  nov  be 
grown  in  Iceland, — a  modicum  of  potatoes,  turnips,  radishes,  and 
cabbages  alone  eking  out  a  struggling  existence  against  an  adverse 
climate,  and  seldom  attaining  to  what  we  should  consider  maturii)-. 
The  trees  of  Iceland  were  mere  bushes  of  birch,  willow,  and  a  Ittik 
ash,  and  even  these  were  but  rarely  met  with.  The  chief  exports  of 
the  country  were  fish,  wool,  horses,  sheep,  and  Iceland  spar;  but  it  was 
to  be  hoped  fnow  the  sulphur  mines  in  the  north  of  Iceland  were  about 
to  be  worked)  that  in  the  course  of  a  year  to  these  might  be  added 
sulphur.  The  imports  were  all  the  necessaries  of  life  and  a  good  many 
of  ill  luxuries. 

So  much  for  Iceland  itself;  he  would  dwell  no  longer  on  its 
history,  people,  exports  and  imports,  but  forthwith  consider  its 
physical  characteristics  ;  these  might  be  delined  as  the  volcanoes  of 
Iceland  and  their  product,  the  hot  springs,  the  Jokulls  or  ice  mountains, 
and  their  eflects  upon  the  climate.  Iceland  contained  no  fener  than 
32  mountains  that  had  been  witnessed  in  active  eruption  during 
historical  limes.  The  best  known  volcano  was  Hekla.  This  remark- 
able mountain  rose  directly  from  aplain  that  had  been  devastated  by  its 
repeated  eruptions.  As  the  mountain  was  approached  from  the  noitb- 
west  its  form  appeared  to  be  that  of  an  oblong  cone  ;  it  was  about  M 
miles  in  circumference,  and  5,ooofl.  in  height;  it  was  capped  bythtet 
smaller  cones,  the  product  of  recent  eruptions.  Its  craters  were  all 
upon  the  west  and  south-west  sides,  and  most  of  its  lava  streams  had 
flowed  in  that  direction.  The  next  best  known  of  the  Ifelandic 
volcanoes  was  perhaps  Katlugia,  which  had  erupted  no  less  than  15 
times  since  the  year  900.  It  now  presented  nothing  but  a  deep  vaUcf 
filled  with  snow,  cutting  into  the  very  heart  of  Myrdals  JdkuU  i  it  wa^ 
one  of  the  largest  examples  of  breached  craters  in  the  worid.    Tlie 
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waters  which  washed  the  south  outlying  hills  of  the  Vatna  receded  to 
their  present  limit  The  Vatna  JokuU  comprised  by  far  the  most 
important  mountain  section  in  Iceland,  and  a  far  greater  area  was 
covered  by  its  snows  than  could  be  occupied  by  the  sum  of  all  the 
remaining  snow-clad  mountains  in  Iceland.  As  might  be  supposed, 
at  least  half  the  river  water  of  Iceland  flowed  either  directly  or 
indirectly  from  the  Vatna  Jokull,  either  issuing  in  torrents  from  the 
extremity  of  its  glaciers,  or  after  filtering  for  long  distances  through 
the  loose  and  cavernous  ground,  appearing  as  land  springs  at  a  lower 
elevation. 

The  rocks  of  the  Vatna,  as  far  as  he  had  had  an  opportunity  of 
judging,  were  purely  and  simply  the  product  of  this  very  remarkable 
cluster  of  volcanoes,  which  had  piled  up  layer  after  layer  of  ash,  sand, 
and  agglomerate,  until  a  mountain  heap  was  formed  of  such  a  height 
that  it  allowed  snow  and  ice  to  accumulate  upon  it  to  such  an  extent 
as  to  render  the  summer's  warmth  quite  inadequate  to  remove  it 
This  vast  snow  pile  then  grew  of  its  own  accord,  and  glaciers  com- 
menced to  creep  down  the  sides  of  the  barren  mountains  upon  which 
it  rested.  Volcanoes  continued  to  erupt,  but  the  effect  of  their  fires 
upon  the  accumulating  snow  must  have  been  purely  local  and  limited 
in  the  extreme,  for  volcanic  productions  were  the  worst  possible 
conductors  of  heat,  and  he  should  imagine  that  a  lava  stream,  unless 
it  were  of  gigantic  proportions,  conducted  itself  beneath  the  profound 
snows  of  the  Vatna,  much  as  a  lava  stream  would  beneath  the  sea, 
without  producing  any  very  violent  commotion.  .Thus  this  vast 
mountain  mass  was  accumulated,  growing  with  each  succeeding 
winter  and  each  eruption.  The  Vatna  Jokull  rose  by  a  very  gradual 
slope  upon  the  south,  and  it  was  not  until  more  than  thirty  miles  of 
snow  fields  had  been  traversed  that  the  highest  part  of  the  Vatna,  viz., 
6,150  feet,  could  be  reached  from  that  direction. 

He  had  at  present  omitted  any  mention  of  the  snow  line  in 
Iceland  ;  this  was  on  account  of  its  variable  nature,  incidental  to  local 
causes.  Thus  upon  the  Vatna  we  had  the  snow  line  much  lower  upon 
its  southern  than  northern  slopes,  the  cause  of  which  he  would  consider 
presently.  Of  late  years  the  volcanic  forces  of  Iceland  appeared  to 
have  retreated  to  the  Vatna  Jokull  and  its  immediate  neighbourhood, 
and  volcanic  eruptions  had  been  witnessed  in  force  in  several  directions. 
The  Krerkijall  they  found  to  be  smoking  and  Oskja-gjk  could  only  be 
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period,  what  was  the  use  of  such  evidence  ?  The  very  moraines  might 
have  been  produced  by  the  glaciers  which  had  strewn  even  our  own 
country  with  erratic  boulders  and  glacial  debris.  Again,  it  was  no  un- 
common thing  in  Iceland  for  huge  masses  of  glaciers  to  slide  down  the 
mountain  side  during  periods  of  eruption,  scratching  the  harder  and 
fiirrowing  the  softer  rocks  in  their  progress,  and  leaving  heaps  of 
debris  in  no  way  distinguishable  from  terminal  moraines.  These  iacts 
were  rather  startling.  True,  the  glaciers  of  Iceland  might,  and,  no 
doubt,  did  ebb  and  flow,  but  they  gained  upon  the  whole,  and  never 
would  increase  to  that  extent  was  not  the  annual  accumulation  vastly 
in  excess  of  the  waste.  This  might  be  due  to  a  cycle  of  unpropitious 
seasons.  Possibly.  But  they  found  this  advance  of  northern  glaciers 
was  not  peculiar  to  Iceland.  Dr.  Noxdinskjold  had  proved  a  consider- 
able advance  in  the  glaciers  of  Spitzbergen  ;  Greenland  gave  us  the 
same  intelligence.  This  seemed  to  point  to  something  more  than  a 
local  advance,  compensated  for  by  a  retreat  in  other  places.  It  was 
too  rapid  an  advance  to  be  accounted  for  by  astronomical  causes.  But 
could  not  they  suggest  some  comparatively  slight  physical  changes 
which  might  account  for  it  ? 

Granted,  that  above  a  certain  latitude  the  earth  only  received  as 
much  heat  during  the  summer  as  it  did  during  the  winter,  and  that  in 
one  winter  it  would  accumulate  just  as  much  snow  and  ice  as  the 
summer's  heat  would  suffice  to  melt,  if  it  were  all  employed  for  that 
purpose.  Now,  they  were  perfectly  aware  that  snow  and  ice  having 
once  accumulated,  a  greater  part  of  the  succeeding  summer's  heat 
would  be  reflected  back  into  space  and  not  employed  in  melting  the 
snow  and  ice,  while  the  aqueous  vapours  condensing  above  it  would 
screen  the  snow  from  solar  influence.  Thus  a  new  glacial  period 
would  creep  upon  us,  heralding  its  approach  by  an  advance  band  of 
low  temperature  of  its  own  production  were  it  not  for  the  warm  oceanic 
and  atmospheric  currents,  the  beneflcial  influence  of  which  we  had 
only  to  look  at  the  varying  temperature  of  many  localities  in  similar 
latitudes  to  appreciate. 

A  great  alteration  in  temperature  and  climate  would  certainly 
take  place,  supposing  any  variation  should  occur  in  the  direction  of 
these  currents— in  the  Gulf  Stream,  for  instance.  Supposing  that  its 
waters  instead  of  reaching  so  far  north,  were  deflected  southwards, 
then  not  only  would  Arctic  climates  and  Arctic  ice  be  less  affected  by 
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Vice-President,  Sir  John  Cordy  Burrows  ;  and  it  was  fit  at  that,  tbcir 
first  meeting  after  the  event,  they  should  take  some  notice  of  it 
Those  whose  memor>-  would  carry  them  back  a  quarter  of  a  ccntury 
would  know  perfectly  well  the  value  he  had  been  to  the  town.   His 
public  character  and  work  had  doubtless  kept  him  a  good  deal  away 
from  the  meetings  of  the  Society  of  late  years,  yet  still  they  were 
conscious  that  he  had  always  a  warm  interest  in  its  welfare.    In  Eact, 
they  had  only  to  remember  that  he  was  one  of  the  few  co-workers  of 
the    immortal    Frederick    Robertson   in  the    establishment  of  the 
Mechanics'  Institute  ;  that  he  also  took  an  active  part  in  the  Albion 
Rooms  Institution  and  the  Athenseum,  and  that  he  had  been  ever  ready 
to  assist  Societies  that  had  for  their  object  the  advance  of  general 
education  and  the  cultivation  of  literature,  art,  and  science,  to  know 
that  the  Society  had,  in  Sir  Cordy  Burrows,  lost  a  true  friend.  Brighton 
had  been  ready  to  acknowledge  it ;  it  did  so  a  very  short  time  since  in 
a  very  tangible  manner,  and  now  it  had  paid  a  last  mark  of  respect 
and  given  an  expression  of  sympathy  with  his  family  by  a  public 
manifestation  at  his  funeral    The  resolution  he  had  to  move  was— 

''  That  the  Brighton  and  Sussex  Natural  History  Society  deeply 
deplore  the  loss  it  had  sustained  by  the  death  of  Sir  Cordy 
Burrows ;  and  desires  to  convey  to  Lady  and  Mr.  Seymour 
Burrows  their  cordial  sympathy  in  their  great  bereavenient" 

Mr.  T.  W.  WONFOR  (one  of  the  Hon.  Secretaries)  said  it  was  wth 
mournful  pleasure  that  he  rose  to  second  that  resolution,  the  more  so 
that  for  the  whole  of  the  time  he  had  been  in  Brighton,  now  three  and 
twenty  years,  he  had  been  intimately  connected  with  the  deceased  in 
many  works  for  the  improvement  of  the  people.  His  first  connection 
with  Sir  Cordy  was  in  the  Albion  Rooms,  to  which  the  Chairman  had 
referred.  In  that  Sir  Cordy  took  a  very  warm  interest  so  long  as  it 
existed ;  and  when  it  ceased  he  was  mainly  instrumental  in  keeping 
together  the  books  of  that  Institution,  thus  forming  the  nucleus  of  the 
present  Free  Library.  So  strongly  did  some  gentlemen  fed  the 
benefit  he  had  conferred  on  the  town  by  doing  that,  that  five  gentle- 
men met  at  the  home  of  one  whom  he  saw  present  that  evening,  and 
inaugurated  that  testimonial  which  grew  beyond  any  thing  they  at 
that  time  anticipated — a  testimonial  given  to  him  for  his  servicer 
rendered  to  the  town.  Sir  Cordy  had  always  wished  and  urged  that 
there  should  be  a  Free  Library  and  Museum  in  the  town,  and  soaa 
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spirits,  consequent  on  physical  debility,  Sir  Cordy's  cordial  shake  of 
the  hand,  bright  smiling  face,  and  encouraging  word,  had  given  him 
new  life.  In  such  a  manner  had  he  carried  sunshine  into  many  a  sick 
room. 

Mr.  Barclay  Phillips  also  spoke  highly  of  the  deceased,  and 
confirmed  what  Mr.  Wonfor  had  said  respecting  the  origin  of  the 
testimonial.  He  had  no  idea  when  he  invited  a  few  of  Sir  Cordy's 
fellow-workers  in  the  Albion  Rooms  to  his  house  to  try  and 
raise  a  small  tribute  of  esteem  for  what  he  had  done  in  saving 
the  Library  to  the  town,  that  it  would  grow  to  such  dimensions 
as  it  had. 

The  resolution  was  carried  unanimously. 


April   14TH, 

ORDINARY     MEETING. —  MR.      F.      PHILLIPS,     B.A., 
BALLIOL  COLL.,  OXFORD,  ON  "  THE  TIDES." 

After  alluding  to  the  ideas  of  the  Ancients  on  Tides,  and  the 
maritime  discoveries  of  the  15th  and  i6th  centuries,  Mr,  Phillips 
proceeded — It  was  reserved  for  the  genius  of  Newton  to  give  the  first 
correct  explanation  of  Tides,  and  to  show  that  they  are  as  much  con- 
sequences of  his  great  law  of  universal  attraction  as  the  movements 
of  the  planets  themselves. 

Newton's  theory  was  first  published  in  his  Principia  in  1668, 
and  may  be  said  to  have  formed  the  basis  of  all  subsequent 
investigations.  Physical  theories  can  never  represent  all  the  com- 
plexities of  Nature,  but  the  conclusions  deduced  from  them  are  none 
the  less  valuable  on  that  account.  Let  us  ever  bear  this  in  mind  when 
considering  the  subject  before  us.  We  shall  have  to  make  many  sup- 
positions as  to  the  earth,  the  ocean,  and  the  movements  of  the 
heavenly  bodies^  which  are  far  from  being  fulfilled  in  Nature,  but 
which  must  be  made  before  we  can  grapple  at  all  with  the  problem. 
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Let  P  p  be  the  polar  axis  of  the  earth,  and  Ah  /i  ^  the  ocean, 
or  water  spheroid. 

Let  us  suppose  that  the  moon  M  is  in  the  plane  of  the  equator, 
and  that  Q  is  a  fixed  point  on  the  earth. 

When  the  moon  is  on  the  meridian  of  Q^  as  in  the  figure,  the 
depth  of  the  water  is  Q  F^  and  it  is  ''  high  water." 

Owing  to  the  revolution  ot  the  earth,  Q  is  carried  eastward,  and 
passes  under  thinner  portions  of  the  water  spheroid,  till  six  houn 
after  high  water,  when  it  reaches  the  thinnest  part  of  the  shell ;  it  is 
then  ''  low  water ;"  the  depth  then  again  begins  to  increase,  till  tvelve 
hours  after  high  water,  when  B  is  at  q^  and  the  depth  qf  is  equal  to 
Q  F,  and  it  is  again  high  water.  The  changes  during  the  next  twelve 
hours  are  precisely  the  same  as  those  we  have  just  traced.  Thus,  in 
the  course  of  a  day  of  twenty-four  hours,  there  are  two  hi^  vateis 
and  two  low  waters  ;  and  it  is  further  easy  to  see  that  the  state  of  the 
tide  is  exactly  the  same  at  intervals  of  12  hours.  These  are  termed 
the  "  setni  diurnal  tides  V 


Next,  suppose  that  the  moon  is  not  in  tfie  plane  of  the  equator,  so 
that  the  earth's  axis,  Pp,  U  inclined  to  Ae  axis,  .4  £" «,  of  the  iwter 
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sphttnid.  Let  Q  denote  the  same  fixed  point  (of  observation)  on  the 
earth.  Then  we  see  from  the  figure  that  the  high  water,  Q  F,  is  greater 
than  in  the  previous  case.  The  height  of  low  water  will  be  the  same 
as  before,  for  it  may  be  shewn  to  be  equal  to  B  C ;  it  will  occur  when 
the  moon  sets,  which  in  this  case  will  be  more  than  six  hours  after 
high  water  ;  the  depth  will  then  again  increase,  till  twelve  hours 
after  the  first  high  water  there  will  be  a  second  high  water,  but,  in 
this  case,  much  less  in  height  than  the  first.  Similarly  the  heights  of 
the  tide  at  intervals  of  twelve  hours  will  no  longer  be  equal. 

There  are  thus  two  high  waters  of  different  heights  in  the  course 
of  24  hours,  t(%ether  with  two  low  waters  whose  heights  are  equal. 

Analysis  shews  that  we  are  to  consider  the  height  of  the  water  at 
Aaf  time  as  due  to  the  combined  action  of  two  tides,  viz.,  the  semi- 
diurnal tide,  whose  variations  we  have  already  traced,  ;ind  a  diurnal 
tide,  which  vanishes  when  the  moon  is  in  the  equator  (and  thus  enables 
us  to  investigate  the  semi-diurnal  tide  separately).  The  height  of  this 
diurnal  tide  is  at  its  maximum  when  the  moon  is  on  the  meridian  ;  it 
dien  increases  the  high  water  of  the  semi-diurnal  tide.  Six  hours 
after  it  sinks  to  zero  and  then  does  not  affect  the  semi-diurnal  tide  ; 
continuing  to  decrease,  its  effect  is  to  diminish  the  height  of  the  semi- 
diurnal tide  ;  a  minimum  high  water  being  thus  produced  twelve 
hours  after  the  first  or  maximum  high  water. 

besides  these  tides,  there  is  a  third  variation  in  the  height  of 
the  water,  known  as  the  Tide  of  Long  Period,  going  throi^h  all  its 
changes  in  14  days,  and  caused  by  the  varying  distance  of  the  moon 
from  the  equator. 

For  the  sake  of  geometrical  simplicity,  we  have  spoken  of  the 
earth  as  though  revolving  within  a  fixed  fluid  shell  and  of  the  x'arying 
height  of  the  tide  as  due  to  the  varying  thickaess  of  this  shell,  as  any 
[articular  place  is  successively  brought  under  different  portions  of  it. 

But  we  must  now  conceive  that  as  the  earth  rotates  the  moon  is 
continually  raising  the  waters  of  the  ocean  in  a  spheroidal  shape. 
This  spheroid  travels  round  the  earth  in  one  day,  thus  producing  3 
tjieatwave  or  undulation  in  the  surface,  and  therefore  a  pierpetual 
oscillation  in  the  height  of  the  water  at  any  particular  place. 

Again,  the  moon,  we  know,  is  not  stationary  in  the  heavens,  but 
his  1.  motion  of  its  own  round  the  earth  from  W.  to  E.  in  the  same 
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direction  as  the  earth's  rotation.  In  consequence  of  this  motion  tk 
lunar  day,  that  is  to  say,  the  interval  between  two  successive  transits 
of  the  moon  across  the  meridian,  is  longer  than  the  mean  solar  day  of 
24  hours  of  the  clock.  But  the  lunar  day  is  evidently  the  inten-al 
between  two  corresponding  high  waters ;  therefore,  high  water  is  later 
by  several  minutes  of  the  clock  each  day. 

The  action  of  the  sun  is  similar  to  that  of  the  moon,  but  much 
less  in  amount,  owing  to  its  greater  distance.  Were  there  no  moon, 
the  sun  would  raise  a  water  spheroid  and  cause  three  tides,  viz.,  a 
semi-diurnal,  a  diurnal,  and  a  long  period  tide,  called  the  sokr 
semi-annual  tide. 

Since  the  oscillation  of  the  ocean  surface  due  to  either  luminar)-  is 
very  small  in  comparison  with  the  earth's  radius,  the  whole  tidal  oscil- 
lation is  the  sum  of  those  due  to  the  sun  and  moon  separately. 

The  amount  of  the  lunar  tide  is  about  2.1  times  that  of  the  solar. 

At  new  and  full  moon,  lunar  and  solar  high  waters  occur  together, 
and  the  highest  high  waters  occur ;  similarly  the  lowest  low  waten 
occur  at  this  time  :  these  are  the  sprirtfr  tides. 

When  the  moon  is  in  quadrature,  that  is,  when  it  is  half  moon, 
solar  low  water  occurs  at  the  same  time  as  lunar  high  water,  thus  at 
this  time  high  water  is  less  than  at  any  other ;  whilst  since  solar  high 
water  synchronises  with  lunar  low  water,  the  highest  low  waters  occur 
at  this  time  :  these  are  the  neap  tides.  Hence  the  spring  tides  at 
open  coast  stations  are  3.1,  and  the  neap  tides  only  i.i,  each  reckoned 
in  terms  of  the  solar  tide. 

At  new  and  full  moon,  when  the  sun  and  moon  arises  syz)g). 
actual  high  water  occurs  at  the  time  of  lunar  high  water,  as  we  have 
just  seen,  that  is  when  the  moon  is  on  the  meridian.  But  in  other 
positions  of  the  luminaries,  the  compound  luni-solar  high  water  i^nll 
not  occur  when  the  moon  souths,  but  at  some  time  intermediate 
between  those  of  the  lunar  and  solar  tides  :  this  deviation  being  in 
advance  or  in  arrear  of  the  lunar  tide  according  as  the  crown  of  the 
solar  tide  precedes  or  follows  the  crown  of  the  lunar  tide :  the 
maximum  advance  in  the  time  of  high  water  takes  place  4^  da>'s  after, 
and  the  maximum  retardation  tlie  same  number  of  days  before  spring 
tide.     This  is  known  as  the  priming  and  lagging  of  the  tides. 

We  have  hitherto  spoken  as  if  the  high  water  due  to  the  sua  or 
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moor  occurred  at  the  instant  when  the  luminary  crosses  the  meridian  ; 
but,  owir^  to  friction  and  other  causes,  the  axis  of  the  water- spheroid 
/[ii,'j  ^^iVuf  the  moon  or  sun,  so  that  hmar  or  solar  high  water  does 
not  occur  nhen  the  corresponding  luminary  crosses  the  meridian,  but 
after  a  certain  interval  of  time,  which,  on  a  rough  average,  may  be 
taken  as  three  hours. 

We  shall  find  it  convenient  to  imagine  the  lunar  tide  as  produced 
by  an  imaginary  moon,  which  always  crosses  the  meridian  three  hours 
after  the  real  moon  ;  and,  similarly,  the  solar  tide  as  produced  by  an 
imaginary  sun,  which  crosses  the  meridian  three  hours  after  the  teal 
sun.  Thus  the  ajiis  of  the  two  water  spheroids  will  always  be  directed 
towards  these  imaginary  tide-producing  bodies,  and  our  previous  ex- 
phnations  will  be  brought  into  accordance  with  the  fact  that  high 
water  in  reality  occurs  about  three  hours  after  the  moon's  transit 
across  the  meridian. 

The  action  of  the  luminaries  being  greater  as  the  distance  is  less, 
il  follows  that  the  spring  tides  in  the  winter,  when  the  sun  is  at  his 
least  distance  from  the  earth,  will  be  rather  greater  than  in  the 
summer,  and  the  neap  tides  rather  less.  The  action  of  the  moon  also 
will  be  greater  the  nearer  she  is  to  her  perigee  ;  thus  the  greatest  tides 
thai  can  happen  are  the  spring  tides,  when  the  moon  is  in  perigee  and 
the  earth  in  perihelion  ;  this  explains,  at  least,  parth',  the  enormous 
tides  which  occasionally  do  such  great  damage. 

The  diurnal  tides  have  been  really  found  to  exist :  thus,  at 
Plymouth,  the  morning  tides  in  the  winter  are  higher  than  the 
evening,  and  vice  versd  in  the  summer.  In  some  places  near 
Bdiring's  Straits  this  difference  between  the  morning  and  evening 
tides  il  so  great  that  there  appears  to  be  only  one  high  water  in  the  day. 

Such  in  its  main  oudines  is  Newton's  celebrated  theory  of  the 
tides,  but  it  would  be  tedious  at  present  to  pursue  it  into  further  detail. 

Eleven  years  after  his  death  the  French  Academy  offered  a  priie 
for  an  essay  on  the  tides,  and  which  in  1 74°  was  adjudged  to  Daniel 
Bemouilli,  Euler,  Maclaurin,  and  the  Jesuit  Cavalleri,  in  whose  person 
Descartes' theory  of  Vortices  received  its  last  honours.  The  others 
all  adopted  Newton's  theory  ;  Bernouilli  treated  it  analytically,  and 
from  his  results  deduced  rules  for  the  practical  calculation  of  ihe 

This  theory  of  Newton  and    Bemouiili,  usually  known  as  the 
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equilibrium  theory,  from  its  fundamental  assumption,  is  confessedly 
inadequate  as  an  explanation  of  the  causes  and  motions  of  the  tides ; 
indeed,  Airy  goes  so  far  as  to  style  it  "  a  most  contemptible  theory  " 
and  "  grossly  imperfect. "  Nevertheless,  it  has  been  of  the  greatest 
value ;  for,  whilst  rejecting  the  processes  on  which  they  are  founded, 
men  of  science  till  recently  have  agreed  in  using  its  results  in  discus- 
sing tidal  observations. 

With  a  few  exceptions,  no  continued  series  of  observations  were 
made  on  the  tides  till  about  a  century  ago  ;  but  since  the  progress  of 
the  theory  has  rendered  it  able  to  grapple  with  masses  of  ob5er\ations, 
and  reduce  them  to  law,  it  has  become  necessary  to  obtain  accurate 
and  multiplied  observations. 

For  this  purpose  a  self-registering  tide  gauge  has  been  in  use  for 
many  years  past ;  its  essential  features  are  a  vertical  narrow  cylinder, 
sunk  to  a  certain  depth,  so  as  to  exclude  the  action  of  surface  waves ; 
a  float  attached  to  a  piston  rod  working  easily  within  the  cylinder, 
and  communicating  a  properly  proportioned  vertical  movement  to  a 
tracing  pencil  ;  and  lastly,  a  band  of  paper,  which,  by  suitable 
mechanism,  is  made  to  travel  uniformly  past  the  pencil.  A  curve  is 
thus  traced  on  the  paper,  whose  abscissae  represent  the  line,  and  its 
ordinates  the  height  of  the  tide;  a  graphical  record  can  thus  be 
obtained  of  the  tide  wave  at  any  port. 

Newton  and  Bemouilli  had,  as  we  have  seen,  considered  the  ocean 
as  in  equilibrium,  at  every  instant,  under  the  forces  animating 
it  Thoroughly  dissatisfied  with  this  assumption,  Laplace 
resolved,  in  1772,  to  investigate  the  motions  of  the  ocean,  as 
caused  by  the  attractions  of  the  eartli  and  heavenly  bodies,  by  the 
pressure  thence  resulting  among  the  particles  of  water  them- 
selves, and  b)'  the  earth's  rotation.  He  assumed  that  the  earth  is 
entirely  covered  by  a  shallow  ocean,  of  evanescent  density,  and  also 
that  the  depth  is  equal  throughout  any  particular  parallel  of  latitude. 

His  ultimate  solution  shewed  him  that  the  oscillation  of  the  ocean 
is  the  sum  of  oscillations  of  three  kinds,  corresponding  respectively 
to  the  tides  of  long  period,  the  diurnal,  and  the  semi-diurnal  tides  of 
the  equilibrium  theory.  The  investigations  of  Laplace  constitute  what 
is  known  as  the  dynamical  theory  of  the  tides,  and  would  be 
sufficient,  had  he  done  nothing  else,  to  place  him  among  the  greatest 
of  mathematicians.      But    the  dynamical,  notwithstanding  its  vast 
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superiority  over  the  equilibrium  theory,  is  still  but  an  imperfect 
representation  of  the  real  circumstances  of  the  actual  ocean. 
Accordingly  Laplace  again  attacked  the  problem  from  another  side. 

The  law  of  the  rise  and  fall  of  the  sea  may  be  broadly 
stated  as  follows.  If  we  suppose  a  circle  traced  on  a  dock 
wall,  so  that  the  lower  extremity  of  its  vertical  diameter  may  coincide 
with  low  water  mark,  and  the  upf>er  extremity  with  high  water  mark, 
and  if  we  divide  its  circumference  between  these  points  into  six  equal 
parts,  representing  each  one  hour,  then  the  tide  will,  as  it  rises,  just  cover 
one  of  these  divisions  each  hour,  and  similarly  uncover  one  for  each 
hour  that  it  falls.  A  rule  founded  on  this  is  in  practical  use  among 
seamen  for  finding  the  alteration  produced  by  the  tide  in  the  soundings 
marked  on  the  chart.  This  motion  of  the  water  is  >vhat  is  termed  a 
simple  harmonic  motion. 

Let  us  suppose  that,  as  the  minute  hand  of  a  clock  travels  round 
the  fece,  a  point  moves  along  the  vertical  diameter,  so  as  always  to 
keep  on  the  same  level  as  the  extremity  of  the  hand.  This  point  then 
will  have  a  simple  harmonic  motion.  Let  us  suppose  the  hand  and 
the  point  to  start  from  the  figure  VI,  of  the  dial  :  at  first,  then,  the 
upward  motion  of  the  point  will  be  very  slow  ;  as  the  hand  gets  nearer 
to  IX.  the  point  will  move  faster,  attaining  its  greatest  speed  when  the 
hand  is  at  IX.  ;  its  speed  will  then  decrease  as  the  hand  goes  towards 
XII.  Thus  we  see  that  the  velocity  of  a  simple  harmonic  motion  is 
continually  varying  :  thus — though  the  water  will  cover  equal  arcs  of 
the  circle  on  the  dock  wall  in  equal  lines,  its  vertical  rise  in  the  same 
time  will  vary  greatly. 

Now  just  as  the  absolute  motion  in  space  of  a  man  on  board  a 
ship  is  compounded  of  his  motion  relative  to  the  ship,  of  the  ship's 
motion  relative  to  the  earth,  and  of  the  earth's  motion  in  space,  so  we 
may  conceive  a  motion  compounded  of  several  simple  hannonic 
motions. 

Owing  to  the  varjdng  distances  and  positions  of  the  sun  and  moon, 
the  tide-producing  forces  which  they  exert  are  always  varying  in 
intensity ;  for  example,  the  varying  distance  of  the  moon  from  the 
earth  produces  one  variation  in  her  tide-producing  force,  her  varying 
distance  from  the  equator  produces  another.  Now,  Laplace  was  led 
to  conclude,  from  his  mathematical  results,  that  each  such  periodical 
^'ariation  in  the  tide-producing  forces  causes  a  corresponding  variation 
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in  the  height  of  the  tide,  and  that  the  height  of  the  tide  at  any  port  if 
the  sum  of  these  separate  oscillations.  This  conclusion— almost  the 
only  practical  result  of  the  d>'naraical  theory — may  be  stated  thus 
the  height  of  the  water  at  any  place  is  the  sum  of  the  heights  due  to 
several  simple  harmonic  motions,  whose  periods  depend  on  the 
motions  of  the  sun  and  moon. 

Each  of  these  simple  harmonic  motions  may  be  termed  a  tidal 
constituent,  or,  for  brevity,  a  tide.  To  render  clearer  this  complex 
dynamical  action,  Laplace  conceived  each  of  these  partial  tides  as 
produced  by  a  corresponding  imaginary  star  moving  uniformly  in  the 
plane  of  the  equator. 

The  periods  of  these  tides  being  known,  their  other  data  are 
determined  from  actual  observations  by  the  application  of  a  profound 
analysis. 

A  Committee  of  the  British  Association,  under  the  presidency  of 
Sir  William  Thompson,  is  at  present  engaged  in  reducing  scries  of 
tidal  observations  made  in  different  parts  of  the  world.  One  of  its 
first  reports  was  made  at  the  meeting  held  in  Brighton. 

The  larger  a  sea  is,  the  more  perceptible  must  be  the  phenomena 
of  the  tides.  In  a  fluid  mass  the  impressions  which  each  molecule 
receives  communicate  themselves  to  the  whole  mass  ;  and  thus  it  is 
that  the  action  of  the  sun,  which  is  insensible  on  an  isolated  molecule, 
produces  on  the  ocean  such  remarkable  effects.  The  Black  Sea  and 
the  Caspian  have  no  tides,  and  the  greatest  range  of  the  tide  in  the 
Mediterranean  is  not  more  than  four  feet 

But  a  sea  which  is  too  small  for  the  production  of  perceptible 
tides  by  the  sun  and  moon,  may  have  derivative  tides  ;  that  is  to  say, 
undulations  which  are  excited  primarily  by  the  disturbing  effect  of  the 
luni-solar  tide-wave,  and  subsequently  propagated  by  mechanical 
action  among  the  particles  of  water.  The  tides  in  the  English 
Channel  are  of  this  nature. 

It  appears  a  universal  rule  throughout  the  English  Channel,  that 
at  any  great  distance  from  either  shore  the  tide-current  runs  up  the 
Channel  nearly  three  hours  after  high  water,  and  down  the  Channel 
nearly  three  hours  after  low  water ;  and  that  on  the  English  side  of 
the  Channel,  especially  opposite  the  entrances  of  bays,  the  direction  of 
the  current  revolves  in  12  hrs.  20  min.  through  all  the  points  of  the 
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tompass,  in  the  same  direction  as  the  hands  of  a  watch,  the  observer's 
face  being  directed  up  the  Channel ;  and  that  on  the  French  side  they 
turn  in  the  opposite  direction.  Thus,  at  some  distance  from  shore, 
we  see  that  the  time  of  high  water  does  not  coincide  with  that  of  slack. 
This  is  well-known  to  sailors,  who  term  the  tide-current  which  flows 
up  Channel  for  three  hours  after  high  water  tide  and  half-tide. 
Nevertheless,  they  have  often  noted  down  the  time  of  slack  water  as 
that  of  high  water,  and  thus  caused  no  small  confusion  and  trouble  in 
the  discussion  of  their  observations. 

The  dynamical  theory  of  Laplace  gives  no  explanation  of  this 
phenomenon ;  but  the  present  Astronomer  Royal  has  discussed  the 
mathematical  laws  of  the  tides  considered  as  waves  propagated  through 
the  sea  ;  and  his  theory,  besides  giving  similar  results  to  Laplace's  as 
to  diurnal  and  semi-diurnal  tides,  explains  the  tides  in  rivers,  which 
the  other  fails  to  do. 

We  Kave  seen  that  the  tides  in  the  Channel  are  derivative  :  the  rise 
,uid  Ml  of  the  tide  at  any  place  is  due  to  an  undulation  of  the  surface 
which  is  propagated  through  the  water,  by  means  of  comparatively 
small  oscillations  of  its  component  panicles. 

Theory  shows  that,  in  the  case  of  the  tide  wave,  in  seas  like  the 
Knglish  Channel,  each  particle  of  water  describes  about  its  position 
of  rest  an  elongated  ellipse  in  a  vertical  plane,  having  its  longer  axis 
huruonlal  and  In  the  direction  in  which  the  wave  is  travelling. 


Let  us  trace  the  path  of  a  particle  in  the  surface,  which  we  will 
suppose  to  start  from  A.  It  will  travel  round  towards  B.  At  S  its 
motion  will  be  entirely  horizontal  and  up  channel.  But  C  5  is  the 
greatest  height  to  which  the  particle  attains.  Thus,  when  it  is  at  B, 
kigk  water  occurs ;  Ihc  particle  continues  to  move  onward,  but  its 
height  diminishes  ;  thus,  as  the  tide  falls,  the  current  c 
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flow  up  Channel  for  three  hours,  tin  the  particle  gets  to  C,  where  for 
an  instant  it  has  no  horizontal  motion  backwards  or  forwards ;  it  is 
then  s/ack  water.  The  partide  then  moves  backwards  towards  A 
and  its  depth  below  the  level  surface,  A  C  increases  ;  the  tide  is  then 
falling,  and  the  tide  current  flowing  down  ChanneL  When  the  paitide 
gets  to  Z>,  it  is  at  its  greatest  depth,  and  low  water  occtu^.  The  par- 
ticle continues  moving  on  to  ^  ;  the  tide  b^^ins  to  rise,  bat  the 
current  still  flows  down  Channel  for  another  three  hours,  till  tweh-e 
lunar  hours  after  starting,  the  particle  returns  to  A^  and  it  is  again 
slack  water. 

The  positions  of  different  particles,  in  their  respective  orbits,  at 
the  same  time  will  depend  on  their  distances  from  the  point  where  the 
undulation  commences  ;  thus,  particles  near  this  point  will  have 
travelled  further  round  than  those  which  receive  their  motion  later. 
If,  then,  we  draw  a  curve  through  the  positions  of  the  particles  at  the 
same  instant,  we  shall  have  the  form  of  the  wave  at  that  instant 

The  interval  of  time  by  which  high  water  at  any  place  follows 
the  transit  of  the  moon  on  the  day  of  fuU  or  new  moons,  is  termed 
the  Establishment  of  the  Port  for  that  place.  This  interval  is  not  the 
same  every  day,  but  is  subject  to  a  semi-menstrual  inequality ;  it  is 
better,  therefore,  for  scientific  purposes  to  take  not  the  interval  on  the 
day  of  full  or  new  moon,  but  the  mean  of  all  the  intervals  between 
new  and  full  moon ;  this  is  termed  by  Whewell  the  Corrected  Estab- 
lishment of  the  Port. 

Another  correction  has  also  to  be  made,  depending  on  what  is 
called  the  "  age  of  the  tide."  The  tide  at  London  is  determined  by 
the  position  of  the  sun  and  moon  2^  days  before  it  occurs ;  the  time 
of  high  water  on  the  day  of  full  moon  takes  place  at  two  o^dock,  but 
two  hours  will  not  be  the  Establishment,  for  it  must  be  calculated  for 
the  position  of  the  moon  2\  days  before,  and  is  thus  found  to  be  ih.  29m. 

The  correct  determination  of  the  Establishment  is  of  the  greatest 
importance  both  to  navigation  and  science.  By  adding  the  corrected 
Establishment  to  the  time  of  the  moon's  transit,  we  get  the  time  of 
high  water.  This  is  reduced  to  Greenwich  time,  and  we  thus  are  able 
to  compare  the  time  of  high  water  in  all  parts  of  the  world. 

If,  therefore,  we  draw  a  curve  through  all  places  having  high 
water  at  the  same  instant,  we  shall  have  the  form  of  the  great  tidal 
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wave  at  that  instant.  Such  a  line  is  called  a  co-tidal  line.  The  fiist 
person  who  attempted  to  draw  these  lines  was  the  late  Sir  John 
Lubbock ;  but  those  given  in  physical  maps  are  due  to  the  researches 
of  Dr.  Whewell. 

The  co-tidal  lines  are  drawn  to  represent  the  position  of  the  tide 
wave  at  each  successive  hour  on  the  day  of  new  or  full  moon. 

Were  the  ocean  such  as  we  supposed  when  considering  the 
equilibrium  theory,  the  ridge  of  the  tide  wave  would  be  a  meridional 
line,  travelling  westward  round  the  earth  in  24  lunar  hours,  and 
accompanied  by  another  at  12  hours'  distance.  There  would  thus  be 
24  co-tidal  lines,  resembling  parallels  of  latitude. 

In  the  real  ocean  the  forms  of  these  co-tidal  lines  are  greatly 
distorted  by  the  modifying  action  of  the  land. 

The  diurnal  tide  is  found  to  exist  from  the  Scilly  Isles  to  Portland 
Bill,  but  apparently  not  further  east .  This  shows,  in  all  probability, 
that  the  tides  in  the  upper  parts  of  the  Channel  are  compound  tides 
due  to  the  interference  of  two  tides  differing  by  a  period  of  twelve 
hours,  so  that  the  diurnal  elevation  due  to  the  one  is  balanced  by  the 
depression  due  to  the  other.  The  inbend  between  Beachy  Head  and 
the  Isle  of  Wight  appears  to  have  bay  tides  which  run  up  to 
Portsmouth.  The  range  of  the  tide,  that  is,  the  difference  between  its 
heights  at  low  and  high  water,  is  12  or  13  feet  from  Devonshire  to 
Selsea,  18  or  19ft.  at  Brighton,  21ft  at  Eastbourne,  Dungeness, 
and  Dover. 

Among  the  authorities  on  the  subject  are  Newton's  Principia, 
Laplace's  Syst^me  du  Monde  and  Mecanique  C^^ste,  Young  in  the 
Enc.  Brit,  Airy  in  the  Enc.  Metrop. ,  and  Sir  W.  Thompson's  reports 
to  ihe  Brit.  Assoc,  &c.,  the  papers  of  Lubbock  and  Whewell  in  the 
Phil,  Trans.  Other  references  are  Mrs.  Somerville's  Mechanism  of 
the  Heavens  and  Connexion  of  the  Physical  Sciences,  Thompson 
and  Tait's  Natural  Philosophy,  vol.  I.  There  is  an  historical  notice 
by  Leslie  Ellis  prefixed  to  the  De  Fluxu  et  Refluxu  Maris  of  Bacon 
in  Spedding's  Edition. 
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April  27TH. 

MICROSCOPICAL   MEETING.  —  MR.    W.    H.   SMITH 

ON    "STARCH." 

In  introducing  the  starches  as  a  subject  for  microscopical 
examination,  he  craved  the  indulgence  of  those  who  were  well 
acquainted  with  such  objects,  while  he  assumed,  in  accordance 
with  the  wish  of  some  members  of  the  Society,  that  the  meeting 
consisted  of  persons  ignorant  of  the  subject  Starch  v^^as  generally  a 
more  or  less  glistening  white  powder,  consisting  of  colourless 
transparent  granules  of  various  shapes  and  sizes,  usually  distinct  and 
separate,  but  sometimes  united  together,  forming  compound  granules. 
Schleiden  also  claimed  to  have  discovered  it  in  an  amorphous  con- 
dition, in  the  bark  of  Jamaica  sarsaparilla,  the  seeds  of  cardamonium 
minus,  and  the  stem  of  carex  artfiaria ;  but  other  observers  thought 
that  this  had  not  been  clearly  demonstrated.  The  occurrence  ol 
starch  in  plants  was  so  universal  that  its  presence  was  once  thought  to 
be  sufficient  evidence  to  determine  whether  a  body  should  be  con- 
sidered to  belong  to  the  animal  or  vegetable  kingdom,  until  it  was 
shown  that  a  body  isomeric  with  starch  could  be  found  in  certain 
animals.  It  appeared  to  be  of  the  same  value  to  a  plant  that  fat  was 
to  an  animal,  or,  in  other  words,  it  was  a  store  of  nourishment  laid  up 
for  future  use  \  hence  it  was  found  most  abundantly  in  those  plants, 
and  parts  of  plants,  which  were  likely  to  require  a  laig^e  amount  of 
nourishment  in  a  short  time.  Thus  many  plants  accumulated  starch 
in  their  roots  to  an  enormous  extent  before  flowering,  in  order  that 
they  might  have  support  during  that  important  period  of  their 
existence.  Carrots,  turnips,  and  radishes  were  familiar  examples  of 
this  kind  of  plant,  whose  roots  were  most  fit  for  use  just  before  flower- 
ing, when  every  cell  was  gorged  with  starch  granules,  but  were  woody 
and  useless  when  the  plant  had  run  to  seed  and  the  granules,  having 
served  to  support  it  during  its  inflorescence,  had  disappeared. 

Starch  was  composed  of  carbon,  united  with  the  elements  of 
water,  and  although  all  starch  had  the  same  chemical  composition,  yet 
every  variety  was  more  or  less  contaminated  with  some  of  the  peculiar 
secretions  of  the  plant  from  which  it  was  derived,  and  hence  the 
superior  value  of  certain  starches  over  others  as  articles  of  food.  It 
would  unite  with  an  alkali  such  as  potash,  forming  a  soluble  salt,  and 
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could  be  precipitated  by  double  decomposition  from  its  solution,  as  an 
insoluble  amylate  of  lime,  baryta,  lead,  or  silver,  and  thus  pure  starch 
was  readily  obtained  for  the  purpose  of  analysis.  Being  an  insoluble 
body,  starch  could  be  taken  up  by  the  juices  of  the  plant  in  that  con- 
dition, but  when  required  for  use  was  converted  into  dextrine  and 
sugar,  which,  being  soluble  substances,  could  be  immediately 
employed  for  the  nourishment  of  the  plant.  Unlike  chloro- 
phyll, which  would  only  develope  in  structures  exposed  to  the  light, 
starch  was  always  found  most  abundantly  in  those  parts  which  were 
deep-seated  and  removed  from  the  light 

A  fuUy-formed  starch  granule  usually  presented  a  small  rounded 
spot  called  the  kitum,  generally  situated  at  one  end,  around  which  were 
grouped  a  number  of  concentric  lines,  which  might  be  made  more 
evident  by  careful  dessication.  This  appearance  had  given  rise  to  a 
large  amount  of  discussion  as  to  what  was  the  real  nature  of  a  starch 
^anule.  Some  observers  maintained  that  the  granule  was  a  true  cell 
filled  with  a  substance  which  was  alike  throughout,  that  the  hilum  was 
an  opening  into  this  cell,  and  that  the  appearance  of  lines  was  caused 
by  the  unfolding  of  the  walls  of  the  cell.  In  support  of  this  view  Bush 
gave  the  following  experiment.  Saturate  a  few  granules  with  a  strong 
Mlution  of  chloride  of  zinc,  having  a  small  quantity  of  iodine  mixed 
with  iL  On  the  addition  of  a  small  quantity  of  water  the  granules 
vauld  gradually  expand,  developing  at  the  same  time  a  frill-hke 
plicated  margin,  which  slowly  opened  out ;  the  plications  on  the  granule 
might  then  be  seen  slowly  unfolding,  and  might  be  traced  in  many 
cases  into  the  nigee  of  the  frill.  The  granule  at  length  swelled  up  to 
twenty  or  thirty  times  its  original  bulk,  appearing  as  a  flaccid  sac, 
though  no  extrusion  of  matter  could  be  observed  during  the  experiment. 
Other  observers  considered  that  the  granule  was  a  cell,  and 
ibat  the  hilum  was  an  opening  into  it,  while  the  concentric 
lines  were  caused  by  successive  deposits  extending  from  the 
nadeos  to  the  outer  wall,  and  varying  in  density,  the  outer 
layer  being  most  compact.  In  support  of  this  view  the  fol- 
lowing experiment  was  given.  If  a  little  potato  starch  was 
heated  on  a  metal  plate  to  360  degrees  or  390  degrees,  and  then 
esamined  after  treatment  with  a  little  water,  the  several  layers  would 
be  found  swollen,  and  by  adding  an  aqueous  solution  of  iodine  they 
would  be  made  to  appear  with  considerable  distinctness.  Reid 
wituraied  starch  granules  with  glycerine,  and  placed  them  while  in  this 
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state  in  contact  with  water,  when  endosmotic  changes  followed,  the 
less  dense  liquid  being  absorbed.  After  the  absorption  the  grains  were 
found  to  have  burst  in  the  direction  of  their  axes,  the  rupture  indicating 
a  membrane  that  had  been  corrugated  by  release  from  unusual  tension! 
whilst  the  covering  of  the  remaining  portion  of  the  granule  was 
visible,  in  distinct  longituctinal  wrinkles,  from  the  hilum  downwards. 
He  submitted  that  were  the  corpuscle  composed  of  superposed  lamrniX 
only,  the  addition  of  water  in  the  manner  described  ought  not  to 
rupture  it,  or  if  this  happened,  the  fracture  would  be  in  the  direction 
of  the  laminar  surfaces  and  not  at  right  angles  to  them  or  their 
supposed  order,  as  happened  in  his  experiments.  He  further  held  that 
the  bands  or  lines  observed  in  starch  grains  were  mere  plications  of 
the  outer  membrane,  because  they  entirely  disappeared  on  sweUin^ 
the  corpuscles  with  any  liquid. 

Others  again  considered  that  the  nucleus  was  a  point  either  solid 
or  hollow,  from  which  growth  proceeded,  and  that  the  lines  represented 
successive  deposit  on  the  exterior  varying  in  density,  there  being  no 
investing  membrane  at  all.  We  were  accustomed  to  say  that  while 
the  cold  water  had  no  action  on  starch  boiling  water  would  break  up 
its  granules  and  dissolve  them,  but  this  seemed  to  be  very  doubtfiil ; 
for  if  one  part  of  starch  were  boiled  with  loo  parts  of  water,  the  white 
colour  of  the  corpuscles  would  disappear  and  the  whole  present  a 
perfect  solution,  which  would  traverse  a  compact  filter.  Payen 
inunersed  the  bulb  of  a  hyacinth  in  such  a  filtered  solution,  and 
succeeded  in  separating  the  apparently-dissolved  starch ;  for  there 
appeared,  as  the  rootlets  absorbed  the  water,  particles  of  starch 
adhering  to  them,  which  were  turned  blue  by  iodine,  whilst  a  section 
of  the  roots  of  the  bulb  gave  no  indication  with  this  test  of  the  presence 
of  amylaceous  matters.  Hence  it  was  evident  that  the  fine  capillaries 
of  the  plant,  being  too  small  to  permit  the  passage  of  the  particles  of 
starch,  caused  their  accimiulation  on  the  surface. 

Starch  was  also  separated  from  its  apparent  solution  by  freezing 
and  thawing  several  times,  when  it  was  precipitated  in  fiakes,  and 
could  be  made  into  a  felt-like  substance,  which  was  used  in  the  manu- 
facture of  certain  kinds  of  cartridges  and  for  other  purposes,  as  a 
substitute  for  paper.  It  would  appear  that  boiling  water  did  not 
dissolve  starch  granules,  but  increased  their  size  to  an  enormous 
extent  and  rendered  them  transparent.      He  had  seen  it  stated  that 
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waier,  and  then  regain  them  in  their  original  form  by  simple  evapo- 
ration of  the  water  ;  but  he  should  like  to  see  such  a  granule. 

Examined  by  polarised  light  the  starch  granule  gave  a  black 
cross,  ivhich  changed  as  the  prism  was  rotated,  or  when  a  selenite 
plate  was  interposed  a  colouredcross, on  a  different  coloured  ground,  and 
ii  then  formed  one  of  the  prettiest  objects  that  could  be  exhibited 
under  the  microscope.  Starch  was  obtained  by  rasping  or  grinding 
roots,  &C.,  and  then  washing  the  mass  upon  a  sieve  ;  by  which  the  torn 
cellular  tissue  was  retained,  while  the  starch  passed  through  with  the 
liquid,  and  eventually  settled  down  from  the  latter  as  a  soft  white 
insoluble  powder.  Starch  from  the  grain  might  be  prepared  by  mixing 
the  meal  with  water  to  a  paste  and  washing  on  a  sieve ;  but  it  was 
commonly  manufactured  on  a  lai^e  scale  by  steeping  the  material 
in  water  for  a  considerable  time,  when  the  lactic  acids,  always 
dei-eloped  under  such  circumstances  from  the  sugar  of  the  seed,  dis- 
integrated, and  in  part  dissolved  the  nzoliied  matter,  thereby  greatly 
facilitating  the  mechanical  separation  of  that  which  remained.  A  still 
more  easy  and  successful  process  had  lately  been  introduced,  in  which 
a  very  dilute  solution  of  caustic  soda,  containing  about  200  grains  of 
alkali  to  a  gallon  of  liquid,  was  employed  for  the  same  purpose. 

Among  the  starches  which  would  be  exhibited  were  sago  and 
tapioca,  which  one  saw  figured  in  nearly  every  work  on  the  microscope, 
but  of  which  he  had  great  difticiilly  in  obtaining  samples.  The 
articles  sold  under  those  names  consisted  of  starches  in  a  partially 
cooked  stale,  some  of  the  granules  having  been  convened  into  a  kind 
of  mucilage,  which  had  firmly  cemented  the  remainder  into  compact 
masses.  But  both  sago  and  tapioca  had  been  imported  in  the  raw 
state,  and,  judging  from  the  appearance  of  some  of  the  soluble  cocoas, 
there  must  be  a  considerable  quantity  of  sago  meal  in  England  some- 
where. Arrowroot,  known  as  VVest  Indian  arrowroot,  obtained  from 
the  tubers  of  Marnnta  ArutuiiHitcea,  formed  the  ordinary  arrowroot  of 
commerce,  the  value  of  which  varied  so  greatly  with  the  amount  of 
care  taken  in  its  preparation  and  the  part  of  the  world  from  which  It 
catne,  that  the  higher  qualities  were  quoted  at  fiilly  three  times  the 
value  of  the  lower,  although  obtained  from  the  same  plant  East 
Indian  arrowroot  yielded  by  the  Rhizomes  of  Curcuma  Angustifolia 
and  CUiuorrhita,  had  a  very  characteristic  appearance  and  was 
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generally  figured  in  microscopical  works,  but  it  seemed  to  have  disajh 
peared  from  commerce,  for  he  was  unable  to  obtain  a  sample  from 
several  of  the  principal  wholesale  druggists.  But  this  was  not  the 
case  with  English  arrowroot,  which,  being  only  potato  starch,  was 
readily  obtained,  and  sometimes  changed  its  name  for  that  of  West 
Indian  arrowroot  Another  curiosity  was  Portland  arrowroot,  wluch 
was  made  in  Portland  Island,  from  the  root  of  Artim  MacuIaium^^sA 
yet  another  was  Tahita  arrowroot,  made  by  the  converts  of  the 
missionary,  John  Williams,  from  the  tubers  of  Tacca  oceanica. 
These,  then,  together  with  some  more  common  starches,  such  as  those 
of  peas,  beans,  wheat,  &c.,  would  be  exhibited,  and  he  thought  he  had 
said  all  that  he  need  say  concerning  starch. 

Mr.  T.  W.  WoNKOR  enquired  whether  much  of  the  disease  to 
which  infants  were  subject  arose  from  their  being  fed  upon  different 
foods,  consisting  principally  or  altogether  of  starch,  mixed  with  water 
instead  of  milk  ? 

Mr.  Smith  :  There  was  no  doubt  much  illness  and  even  death 
had  resulted  from  infants  being  fed  on  some  so-called  cornflowers 
mixed  with  water  alone. 

The  meeting  then  became  a  conversazione,  when  Mr.  Smith,  Mr. 
Wonfor,  Mr.  Dennant,  and  Mr.  Glaisyer  exhibited  the  various  kinds 
of  starches,  provided  by  Mr.  Smith,  and  shown  under  polarised  light. 
They  comprised  the  largest  grain  of  the  starch  from  Carina  e(fulisy  the 
skin  of  the  potato,  ginger  presenting  starch  grains  in  situ,  and  other 
objects  mentioned  in  the  paper  read.  Salep — the  root  of  different 
kinds  of  orchids,  used  in  India  instead  of  arrowroot,  and  a  few  years 
ago,  before  the  establishment  of  early  coffee-houses  in  London,  sold 
under  the  name  of  "  Sallop  " — which  contained  a  kind  of  arrowroot, 
was  also  exhibited. 


Ill 


iiTH  May. 

ORDINARY  MEETING.  — MR.  H.  GOSS  "ON  THE 
GENERATION  OF  INSECTS,  ESPECIALLY  PAR- 
THENOGENESIS, WITH  OBSERVATIONS  ON  HER- 
MAPHRODITISM." 


Before  proceeding  to  the  main  subject  of  the  paper,  it  would  be 
necessary  to  make  a  few  preliminary  obser\'ations  on  the  nature  of 
insects,  the  place  which  had  been  assigned  to  them  by  naturalists  in 
their  classification  of  the  animal  kingdom,  and  the  orders  into  which 
they  had  been  divided. 

Insects  were  animals  having  articulated  bodies  divided  into  three 
chief  portions,  namely,  the  head,  the  thorax,  and  the  abdomen.  They 
had  three  pairs  of  legs  and  generally  two  pairs  of  wings,  and  in  their 
perfect  state  two  eyes  and  two  antennae,  and  they  passed  through 
several  transformations,  called  their  metamorphoses  before  attaining 
the  perfect  or  highest  state  of  their  existence. 

The  transformations  through  which  insects  passed  during  the 
cycle  of  their  existence  were  four,  namely,  the  egg,  the  larva,  the  pupa, 
and  the  imago  or  perfect  state.  These  transformations  or  periods  of 
existence  differed  widely  from  one  another  in  the  various  orders  of 
insects.  In  some  orders— for  instance,  in  the  Lepidoptera — these 
periods  of  existence  in  the  life  of  the  insect  were  very  distinct^  and 
during  no  one  of  them  did  the  insect  bear  any  external  resemblance  to 
that  which  it  possessed  in  another.  Sir  John  Lubbock  observed,  when 
writing  on  the  subject  of  metamorphoses,  that  "  some  insects  acquire 
their  full  bulk  in  a  form  ver>-  different  from  that  which  they  ultimately 
assume,  and  pass  through  a  period  of  inaction  in  which  not  only  is  the 
whole  form  of  the  body  altered,  not  only  are  legs  and  wings  acquired, 
but  even  the  internal  organs  themselves  are  almost  entirely  disintegrated 
and  refonned"  On  the  other  hand,  in  some  orders— such  as  the 
Orthoptera— there  was  not  so  marked  a  distinction  between  the  larval, 
pupal,  and  perfect  states,  the  changes  consisting  of  a  gradual  increase 
of  size  and  in  the  acquisition  of  wings. 

In  order  to  explain  the  position  occupied  by  insects  in  the  animal 
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kingdom,  it  would  be  necessary  to  allude  to  the  systems  of  classlnca 
commenced  by  our  countryman  Ray,  by  Linnaeus,  Brisson,  and  otli 
and  finally  perfected  by  Cuvier. 

In  the  "Systema  Naturae"  Linnaeus  divided  the  animalldng 
into  six  groups,  namely  : — i.  Quadrupeds  ;  2.  Birds;  3.  Amphi 
4.  Fishes  ;  5.  Insects  ;  and  6.  Worms. 

Subsequently  Brisson  separated  the  cetaceous  animals  (wl 
and  dolphins)  from  the  fishes  and  placed  them  next  to  the  quadru] 

Linnaeus  subsequently  rejected  the  old  division  of  Quadn 
and  introduced  the  name  of  Mammalia,  which,  as  expressing 
manner  in  which  the  young  of  viviparous  animals  were  nourishc 
distinguished  from  oviparous  animals,  constituted  the  great  distin 
between  the  first  and  subsequent  classes  of  the  first  division  c 
animal  creation. 

The  first  four  classes,  namely,  the  Mammalia,  the  Birdj 
Reptiles,  and  the  Fish,  were  subsequently  formed  into  one  great  1 
of  vertebrate  animals,  and  all  the  lower  classes  were  comprise 
second  family  of  invertel^rates. 

The  arrangement  by  Linnaeus  of  the  invertebrates  into  two  c 
(the  insects  and  worms)  was  very  imperfect.  Cuvier  was  the  fin 
reduced  the  arrangement  of  the  invertebrates  to  a  satisfactori 
dition.  He  divided  the  animal  kingdom  into  four  divisions,  nam 
I.  Vertebrata ;  2.  MoUusca  ;  3.  Articulata  ;  4.  Radiata. 

The  only  division  to  which  he  should  call  especial  attentii 
the  third  one,  as  that  included  the  class,  the  orig^  and  general 
which  was  the  main  subject  of  the  paper. 

The  third  division,  called  Articulata,  was  divided  into  four  < 
namely  :— l.  Annelida  ;  2.  Crustacea  ;  3.  Arachnida  ;  4.  Insect 

That  portion  of  the  animal  kingdom  under  particular  consid 
was,  therefore,  according  to  Cuvier's  arrangement,  the  fourth  c 
the  third  division. 

Cuvier  divided  the  class  Insecta  into  12  orders,  the  prim 
which  were  : — i.  Coleoptera  ;  2.  Orthoptera  ;  3.  Hemiptera ;  i 
roptera ;  5.  Hymenoptera  ;  6.  Lepidoptera  ;  7.  Diptera. 

Professor  Westwoodi  in  his  introduction  to  the  modem  cla 
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tion  of  insects,  had  divided  insects  into  13  orders,  all  the  principal  of 
which  were  the  same  as  those  before  mentioned  in  Curler's  arrangement, 
with  the  exception  of  the  order  Hemiptera. 

These  orders  had  also  been  divided  according  to  the  natuie  of 
thdr  metamorphoses,  into  two  groups,  namely,  Heteromorpha,  or,  as 
Professor  Westwood  has  described  them,  "  those  in  which  there  is  no 
resemblance  between  the  parent  and  the  offspring  ;  and  Homomorpha, 
or  those  in  which  the  larva  resembles  the  imago  except  in  the  absence 
of  wings.  In  the  Homomorpha  (which  include,  amongst  other  orders, 
the  Orthoptera,  the  Hemiptera,  and  certain  Neuroptera)  the  body, 
legs,  and  antennae  are  n^rly  similar  in  their  form  to  those  of  the  per- 
fect insect,  but  the  wings  are  wanting."  The  Homomorphic  insects  did 
not  pass  through  such  distinct  changes  of  form  as  the  Heteromorphic, 
and  were  active  during  all  the  stages  of  their  existence  (except,  of 
course,  the  egg  state),  so  that,  as  explained,  there  were  not,  in  fact,  in 
aii  orders  of  insects  four  well  defined  periods  of  existence,  but  in 
many  cases  the  progress  of  development  towards  the  final  stage  of 
thcc}'cleof  the  insect's  existence  was  gradual  and  almost  imperceptible. 

The  generation  of  an  insect  was  the  commencement  of  the  £^m 
of  its  existence.  After  generation  the  subsequent  life  of  the  insect 
consisted  in  development.  The  first  state  in  which  the  insect  might 
be  said  to  have  an  independent  existence  was  the  egg.  The  egg, 
under  the  requisite  conditions  of  light,  air,  and  heat,  produced  the 
larva  which  attained  development  by  means  of  nutriment.  The  larva 
fed  voraciously,  and  after  undergoing  many  changes  of  skin,  attained 
its  full  size,  and  then  changed  into  the  pupa  state,  during  which  it  lived 
upon  its  own  fat.  Burmeister  says  that,  "during  the  pupa  state  the 
intestinal  canal  of  the  larva  shrivels  up,  and  at  its  expense  the  organs 
of  generation  are  developed."  When  the  last  transformation  liad 
been  completed,  the  perfect  insect  made  its  appearance  in  the  highest 
state  of  its  development.  The  end  of  this  last  stage  of  its  being 
appeared  to  be  propagation  and  the  commencement  of  the  cycle  of  a 
new  generation . 

Whilst  on  this  part  of  the  subject,  he  would  read  an  extract  from 
a  paper  communicated  to  the  Journal  of  the  Philadelphian  Academy 
of  Natural  Sciences  by  the  late  Dr.  Brackenridge  Clemens.  In  this 
paper  Dr.  Clemens  says  "  Every  mature  or  perfected  being  has  had  an 
anterior  organic  history  included  in  the  history  of  its  structural  pro- 
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giession  from  a  collection  of  simple  cells  to  a  natural  body  possessing 
undivided  and  distinctive  characteristics.  No  one  of  its  states  or 
conditions  constitutes  species ;  neither  the  perfect  insect,  nor  the  pupa, 
nor  the  larvae,  nor  the  ovum  fulfil  in  themselves  the  conception  involved 
in  this  term,  but  simply  represent  the  various  relations  the  individual 
maintains  to  physical  and  animated  nature,  and  during  the  continuance 
of  which  its  structural  biography  is  written.  The  perfect  being  is  the 
temporary  expression  of  a  thought  or  conception  involved  in  the  series 
of  actions  which  constitute  in  their  entirety  a  special  and  dednitc 
creation,  and  in  this  btate  has  reached  the  acme  of  its  perfectilHlity, 
a  point  beyond  which  it  cannot  pass  ;  but  after  a  variable  period  its 
organic  part  is  broken  up  and  resolved  again  into  the  simple  or  piimary 
elements  of  matter. 

'^The  species,  or  the  thought,  however,  does  not  cease  to  exist  during 
the  process  of  organic  disintegration  of  the  individual,  and  pre\'iously 
to  its  disappearance  or  death  it  represents  its  special  organism,  or 
rather  its  species,  by  means  of  an  ovum  in  which  the  organic  actions 
destroyed  by  the  previous  representation  are  recommenced  and  agab 
carried  through  a  series  of  changes  or  states  to  the  point  of  its  previous 
organic  perfection,  commencing  in  the  simplest  organic  state  and  con- 
tinually returning  to  it  to  renew  a  series  of  predetermined  special 
developments.     We  have  in  species  a  cycle  of  persistent  ceaseless 
actions  revolving  in  their  narrow  humble  orbit  with  all  the  indications 
of  design,  and  with  comparatively  as  much  invariability  as  the  great 
planets  observe  in  their  appointed  paths.    It  is  a  conception,  inasmuch 
as  from  a  structureless  body  or  material  is  evolved  a  constant  pre- 
ordained manner,  one  having  a  highly  complicated  arrangement  of 
organs    whose  actions  and    functions   result    in  the    production  of 
phenomena  known  as  those  of  life.     The  ovum  in  which  the  organic 
cycle  may  be  said  to  have  its  inception  is  endowed  with  no  fortuitous 
or  independent  impulse  of  evolution .    Up  to  the  period  of  its  maturity- 
it  has  formed  an  integral  and  necessary  part  of  some  pre-existing 
natural  body.     It  is,  indeed,  a  component  of  the  organism  quite  as 
much  as  any  other  aggregation  of  specialized  cells,  and  partakes  of  all 
its  characteristics  of  growth.     To  endow  it  with  this  impulse  not  even 
the  procreative  act  between  the  male  and  female  organism  is  absolutely 
imperative,  and  its  specific  evolution  may  be  recommenced  inde- 
pendently of  this  extraneous  aid  and  continued  to  the  production  of  a 
new  perfect  being." 


The  last  method  of  propagation  was  called  sexual.  The  active 
individual  or  portion  was  called  the  male^  and  that  upon  which  it  j 

acted,  the  recipient  or  germ-forming  individual,  the  female.  | 

Where  these  two  faculties  were  united  in  one  individual  it  was  t    ' 

then  called  Hermaphrodite  ;  an  abnormal  state  of  organism  to  which  N| 

he  would  allude  more  particularly  afterwards. 

On  the  subject  of  single  or  equivocal  generation  he  had  but  little 
to  say.  By  means  of  it  only  the  very  lowest  order  of  organism  was 
produced.  The  best  known  instances  of  generation  by  this  means 
occurred  in  that  of  a  particular  species  of  louse,  which  originated  upon 
the  skin  and  collected  in  great  numbers  at  particular  spots. 

Certain  species  of  acari  were  also  developed  in  the  same 
manner. 

Professor  Burmeister  says  : — ^^  The  second  kind  of  propagation, 
that  by  shoots,  has  not  yet  been  observed  in  insects  ;  it  is  also  perfectly 
contradictory  to  the  idea  of  creatures  so  highly  organised  as  they  are. 
Some  observations,  however,  seem  to  confirm  the  possible  development 
of  insects  iramgennefts  or  e^gs  laid  by  an  unimpregnated  female." 

Subsequent  investigation  and  researches  had  proved  that  not  only 
was  such  a  mode  of  development  (as  the  last  named)  possible,  but  that 
il  was  of  not  unfrequent  occurrence.      This  mode  of  propagation  by  i 

germens  constantly  and  regularly  took  place  in  certain  genera.  In 
others  it  occurred  only  occasionally.  As  a  regular  mode  it  was  ascribed 
to  the  Aphides,  or  plant  lice.  These  produced  throughout  the  summer 
living  female  young  ones,  which  again,  without  any  preceding  impreg- 
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Generation   has  been  divided  into  two  classes, — i.    Single  or 
equivocal  generation ;  and    2.    Double   generation  or  propagation. 

Double  generation  or  propagation  was  of  three  descriptions, — i.  Rl  * 

A  portion  of  the  old  individual  might  be  separated  and  become  an  L  •    t 

independent  being,  which  was  called  propagation  by  shoots.    2.  In  j-   '     '  \ 

the  body  of  the  old  individual  the  commencement  of  a  new  one  might 

be  spontaneously  developed,  which    germen,    having    attained   its  ,   * 

maturity,  quitted  the  maternal  sphere  and  maintained  a  separate  j  I 

existence,  which  was  called  propagation  by  germens.     3.  The  usual  ■  I 
method  of  propagation  by  the  development  of  the  germ  by  the  re-  \ 

ception  by  the  mother  by  intromission  of  a  peculiar  exciting  fluid.  ' 


\ 
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nation,  according  to  Dc  Gecr  and  Bonnet,  produced  living  1 
young  ones  This  spontaneous  generation  was  repeated  to  the 
generation.  After  this  a  generation  of  males  and  females  again 
their  appearance. 

On  this  subject  he  could  not  do  better  than  quote  Professc 
Siebold,  whose  work  on  the  subject  of  Parthenogenesis  had  been 
lated  by  Mr.  W.  S.  Dallas.  Von  Siebold  says  :  "  It  is  well- 
that  in  the  Aphides,  a  sexual  generation  represented  by  sc 
males  and  females,  is  followed  by  a  series  of  generations  oi 
eluding  a  single  form,  which  proceed  from  each  other  in  m 
repetition,  without  any  previous  copulation,  until  after  about  se 
eleven  such  generations  a  generation  of  males  and  females 
makes  its  appearance. 

'^  Steenstrup  regarded  these  forms  of  Aphides,  which  are  ( 
of  reproduction  without  the  influence  of  the  male  generative « 
and  which  had  been  previously  looked  upon  as  virgin  female  A 
as  Nurses,  and  consequently  as  those  members  of  an  animal 
subjected  to  an  alteration  of. generations  which  are  capable 
ducing  young  in  the  asexual  state.  Those  Aphides  which  brir 
living  young,  without  a  preliminary  copulation,  are  in  realit 
different  in  their  organization  from  the  female  Aphides,  which  1 
capable  of  development  after  the  act  of  copulation. 

**  In  the  viviparous  Aphides  those  organs,  specially  from 
the  living  yotmg  are  produced,  have  quite  a  different  foi 
organization  from  the  sexual  organs  of  the  oviparous  A] 
80  that  in  opposition  to  the  ovaries,  the  products  of  which  (eg£ 
become  capable  of  development  by  the  action  of  the  male  sei: 
may  with  perfect  justice  indicate  the  organs  as  germ  stocks 
are  capable  of  producing  young  of  themselves  without  the  ii 
of  male  fertilizing  organs. 

*'  These  nurselike  viviparous  Aphides  therefore,  which,  im 
ovaries,  bear  germ  stocks  in  their  interior,  are  also  dcstitut* 
seminal  receptacle  which  occurs  univereally  in  the  female  of 
and  plays  an  important  part  in  the  fecundation  of  eggs." 

The  terms  "  germ  stocks  "  and  "  germ  body  "  had  been  i 
distinguish  the  reproductive  organs  of  the  viviparous  asexual  I 
from  the  eggs  and  ovaries  of  tlie  oviparous  female  Aphides. 

Thus  much  on  the  subject  of  spontaneous  generation  c 
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bodies  by  asexual  individuals.  He  would  next  allude  to  the  other 
mode  of  spontaneous  generation  by  true  virgin  females.  This  mode 
of  reproduction  had  been  called  by  the  older  naturalists  *'  Lucina  sine 
concubita/'  and  is  now  generally  known  as  Parthenogenesis. 

Burmeister  says  "  that  unimpregnated  females  lay  eggs  may  be 
observed  in  the  Bombycidoe  if^  some  days  after  their  escape  from  the 
pupa  case,  they  be  impaled  and  allowed  to  die  slowly.  The  females 
of  the  Sphingidoe  do  the  same  ;  but  never  the  butterflies,  according 
to  Roesel's  observations." 

This,  of  course,  was  known  to  be  the  case  from  the  personal  obser- 
vation of  all  who  had  bred  any  of  tliese  insects.  It  must  not  be 
supposed  that  these  unfertilized  ova  as  a  rule  produced  larvae.  It  was 
indeed  only  very  rarely  that  young  were  disclosed.  As  a  rule  these 
eggs  were  sterile,  but  the  exception  to  this  rule  was  known  as 
Parthenogenesis  or  the  generation  Irom  ova  laid  by  unimpregnated 
or  virgin  females. 

This  mode  of  generation,  ahhough  comparatively  rare,  appeared, 
according  to  the  observations  of  such  unquestionable  authorities  as 
Dc  Geer,  R^mur,  Bonnet,  Schiffer,  Miilkr,  Pallas,  Ochscnheimer, 
Roesel,  and  others,  to  be  of  not  unfrcquent  occurrence. 

In  the  Lepidopterous  Genus  Psyche,  not  only  the  Entomologists 
before  named  had  observed  it,  but  many  now  living  could  furnish 
testimony  in  support  of  their  statements.  He  would  cite  instances 
in  which  this  mode  of  generation  had  been  observed. 

The  oldest  communication  on  the  subject  was  due  to  J.  T. 
Albrecht,  of  Hildesheim,  who  wrote  to  the  Leopoldine  Academy  of 
Naturalists  in  1701  a  memoir,  relating  that  he  took  a  brown  pupa, 
which  had  spun  itself  up  in  a  black  currant  bush,  and  preserved.it 
under  a  glass  in  his  summer  house  to  see  what  moth  would  be  evolved 
from  it.  At  the  end  of  July  a  moth  of  a  yellowish  white  colour 
escaped  from  it  fthe  moth  was  not  more  particularly  described).  The 
moth  in  a  few  days  laid  a  great  number  of  eggs  and  then  died.  In 
April  of  the  following  year,  Albrecht  again  looked  after  the  glass,  and 
was  astonished  at  finding  young  black  caterpillars  in  it  instead  of  the 

Another  instance  on  record  of  Parthenogenesis,  was  one  in  G, 
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Querci'/olia,  related  by  Bernouilli  as  having  been  observed  by  Pro- 
fessor Basler.  Bernouilli  himself  observed  an  instance  in  Ccenilco- 
cephala. 

Treviranus  observed  an  instance  of  the  same  spontaneous 
development  in  S,  Ugustri^  Suckow  in  G,  Piniy  and  Dr.  Nordman  in 
.9.  PopulL 

Shirach  stated  that  a  queen  bee  would  sometimes  lay  fertile  eggs 
without  copulation  with  the  drone,  and  that  the  females  produced  by 
such  eggs  would  again  lay  productive  eggs  without  having  copulated. 

Professor  Von  Siebold  had  confirmed  this  statement  of  Partheno- 
genesis in  the  honey-bee ;  and,  although  originally  very  sceptical  of 
the  occurrence  of  this  phenomenon  in  the  cases  before  mentioned, 
subsequent  observations  convinced  him  that  Parthenogenesis  con- 
stantly occurred  in  some  of  the  Tineidse,  viz.,  in  the  Genus  Talaeporia 
or,  more  properly,  Solenobia.  The  two  species  of  Solenobia  in  which 
he  obsei-ved  Parthenogenesis  constantly  to  occur  were  •$.  lichetulh 
and  6'.  Triquetrella.  The  two  species  of  sac  bearers  just  mentioned 
were  not,  however,  the  only  representatives  of  true  Parthenogenesis ; 
an  equally  striking  example  of  the  virgin  reproduction  of  a  female 
insect  was  presented  by  Psyche  HelLw 

Von  Siebold  had  further  established  the  constant  occurrence  of 
Parthenogenesis  in  the  case  of  Bombyx  Mori  (the  silkworm  moth). 

One  more  instance  he  would  cite  before  closing  this  part  of  his 

subject.     He  jiUuded  to  the  Genus  Cynips  (or  the  Gall  Flies).    Of  this 

genus  some  twenty  eight  species  were  known,  which  according  to 

JIartig  were  all  destitute  of  males,     Hartig  was  said  to  have  inspected 

9,000  or   10,000  of  Cy flips  divisa  and  3,000  or  4,000  of  Cynips  folu 

and  found  no  single  male  amongst  them.     He  even  collected  C  folu 

for  eight  years  and  never  obtained  anything  but  females,  and  he 

observed  these  female  Cynipida:  proceed  to  the  deposition  of  their  eggs 

immediately  after  their  issuing  from  the  galls. .  A  male  cynips  had, 

however,  been  subsequently  discovered.     Mr.  Frederick  Smith,  of  the 

British  Museum,  the  well-known  Hymenopterist,  writing  in  the  May 

number  of   the  Entomologists'   Monthly   Maga2ine  for   1869,  sa)'S, 

"  through  the  kindness  of  Mr.  Darwin  I  have  received  both  sexes  of  a 

species  of  Cynips ;  they  were  bred  from  the  black  oak  by  Mr.  Benjamin 

Walsh,  the  American  Hymenopterist.     The  gall  from  which  the  male 

and  female  were  obtained  is  laiger  than  the  bullet  gall  of  the  oak,  so 
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common  in  England,  being  two  inches  or  more  in  diameter.  According 
to  Mr,  Walsh's  observations  the  males  are  only  obtained  from  those 
galls  which  develop  flies  early  in  the  season,  two  months  before  the 
great  autumnal  brood  appears,  the  latter  all  being  invariably  of  the 
female  sex.  Following  up  this  we  may  hope  this  year  to  obtain  males 
of  Cynips  Ugnicola,'* 

It  will  be  seen  from  the  instances  cited  that  Parthenogenesis  cer- 
tainly occurred  more  generally  in  the  insect  world  than  the  few  at 
present  discovered  examples  led  us  to  suppose.  Von  Sicbold  was  of 
opinion  that  it  occurs  in  accordance  with  determinate  laws  which  had 
hitherto  entirely  eluded  our  observation. 

In  Nature  definite  objects  were  probably  obtained  by  it  which  we 
could  only  comprehend  when  we  should  have  learnt  to  know  the  life 
and  actions  of  insects  in  general  more  exactly  than  was  at  present  the 
case. 

Before  commencing  the  subject  of  sexual  generation,  a  few  obser- 
vations were  necessar\*  on  Hermaphroditism  among  insects.  It  was  no 
doubt  well  known  that  perfect  Hermaphrodites  amongst  animals  were 
found  only  in  the  tape  worm,  many  Annelida  (for  example,  the  leech 
and  the  earth  worm),  and  the  majority  of  the  MoUusca.  In  insects, 
according  to  present  observations,  Hermaphroditism  was  but  one- 
sided, the  left  side  generally  exhibiting  female  forms  and  organs  and 
the  opposite  side  male  organs. 

According  to  Professor  Burmeister,  the  earliest  observations  on 
this  subject  were  made  known  by  Schaifer  ;  then  Scopoli  described  an 
instance.  Communications  of  this  kind  then  became  more  numerous. 
Esyer  described  a  specimen  of  T.  Cratcegi,  in  which  the  right  side 
was  male  and  the  left  side  female.  Then  Hetthuger  a  similar  one  of 
B.  Quercus.  Capieux  saw  an  Hermaphrodite  of  S.  Carpiniy  the  left 
wing  of  which  was  male,  but  the  right  with  the  rest  of  the  body 
female. 

Ochsenheimer  made  a  complete  list  of  the  Hermaphrodites  which, 
up  to  his  time,  had  been  described,  or  which  he  had  himself  seen  or 
possessed. 

He  divided  all  Hermaphrodites  into  two  groups,  viz.,  into  perfect, 
in  which  one  side  was  perfectly  female  and  the  other  perfectly  male, 
and  into  imperfect  Hermaphrodites,  where  the  habit  of  one  sex  pre- 
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vailed  throughout  the  entire  insect,  and  the  forms  of  the  other  x^ ere 
perceptible  in  solitar>'  parts.  From  this  list  of  observed  Hermapliro- 
dites,  made  by  Ochsenheimer,  it  appeared  that  in  fourteen  out  of  the 
twenty- three  instances  there  cited  of  true  Hermaphrodites,  the  right 
side  was  male  and  the  left  female. 

Curiously  enough,  in  the  only  specimen  of  a  true  Hermaphrodite 
which  he  ever  saw  alive,  and  which  was  now  in  his  cabinet,  the  righi 
side  was  female  and  the  left  side  male,  in  exception  to  the  general  rule. 
This  Hermaphrodite  was  a  specimen  of  Gon£pteryx  Rkamni,  and  the 
greenish  white  colour  of  the  female  (right)  wings .  contrasted  vcr}- 
strongly  with  the  bright  sulphur  yellow  colour  of  the  male  (1^)  ^in?^ 

Among  the  imperfect  Hermaphrodites  the  majority,  viz.,  six  out 
of  eleven  in  Ochsenheimer's  list,  were  females,  and  the  minority  male 
with  female  characters. 

Scopoli  seemed  to  have  been  of  opinion  that  Hermaphrodites 
sufficed  to  themselves,  but  subsequent  writers  on  the  subject  appeared 
to  think  this  not  to  be  the  case. 

It  appeared  that  many  of  these  so-called  Hennaphrodites  were 
really  nothing  more  than  monstrosities,  because  on  anatomical  in- 
spection they  were  found  not  to  possess  perfect  female  organs  in 
conjunction  with  perfect  male  organs,  which  must  exist  to  constitute 
true  natural  Hermaphroditism. 

In  conclusion  he  would  allude  to  the  third  and  regular  method  of 
generation,  which  was  called  sexual  The  methods  of  generation 
previously  alluded  to  being  of  course  quite  exceptional  and  abnormaL 
Asa  rule  all  insects  were  of  separate  sexes  and  required  the  admixture 
of  both  sexes  in  order  to  be  fruitful. 

The  union  of  the  sexes  by  copulation  was  followed  by  the  forma- 
tion of  the  tgg  and  the  development  of  the  embryo. 

The  differences  of  the  sexes  in  size,  form,  and  colour,  were  very 
striking  in  most  species. 

First  as  to  size  and  form.  It  might  be  stated  as  a  rule  that  the 
body  of  the  female  was  always  thicker,  larger,  and  generally  more 
convex.  On  the  other  hand  the  male  was  generally  slenderer,  smaller, 
more  delicately  formed,  and  provided  with  longer  1^^,  These 
characteristics  were  particularly  noticeable  amongst  the  Colcoptera. 

Another  pomt  worthy  of  notice  was  that  the  females  of  certam 
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species  were  invariably  apterous,  the  males  never  so.  In  the  Lepidop- 
tera  the  females  of  the  two  species  of  the  genus  Orgvia  amongst  the 
Bombycidse  were  invariably  apterous.  So  were  the  Psychidae. 
Amongst  the  Geometra^  were  the  following  genera  the  females  of  which 
were  entirely  apterous,  Phigalia  and  Myssia,  and  the  following  in 
which  the  females  were  either  entirely  apterous  or  possessed  wings  only 
partially  developed,  Hybernia  (including  five  species),  Anisopterj-x 
and  Cheimatobia  (two  species). 

Another  peculiarity  of  sex  was  that  the  males  of  many  of  the 
Bombyces  and  Geometrae  had  doubly  pectinated  antenme,  whereas 
those  of  the  females  were  much  less  strongly  pectinated,  or  were 
merely  simple  and  setiform. 

In  the  Genus  Blatta,  of  the  order  Orthoptera,  the  females  were 
partially  apterous. 

The  differences  of  colour  in  the  sexes  were  also  very  remarkable. 
As  a  rule  (to  which,  however,  there  were  some  striking  exceptions)  the 
colours  of  the  male  were  brighter,  more  beautiful,  and  more  glittering 
than  those  of  the  female.  In  the  Genus  Lycaena,  or  Polyommatus  of 
the  Lepidoptera,  the  males  were  (with  two  exceptions  out  of  lo  species) 
of  beautiful  shades  of  blue,  whereas  the  females,  with  two  exceptions 
(in  Argiolus  and  Arion),  were  of  a  dull  brown.  In  Iris,  as  was  well 
known,  the  wings  of  the  male  were  shot  with  splendid  purple,  but  the 
female  was  of  a  dull  brown. 

One  of  the  most  notable  exceptions  to  this  rule  occurred  in  Thecla 
QfiercuSf  the  males  of  which  were  dull  purple  throughout,  whereas  thft 
fore  wings  of  the  female  were  enlivened  by  a  patch  of  brilliant 
blue. 

The  butterflies  copulated  about  noon  in  the  brightest  sunshine. 

The  crepuscular  and  nocturnal  insects  copulated  at  those  times. 
After  copulation  the  male  frequently  died  from  exhaustion . 

The  impregnation  of  the  female  produced  the  development  of  the 
germs  of  the  eggs  lying  on  the  tubes  of  her  ovaries!^  After  the  de- 
velopment of  the  egg  was  completed,  the  period  for  depositing  it 
arrived,   which   took   place    immediately,    to   make   room   for   an 

*  See  *  letter  from  U.  Victor  Andoain  to  M.  Ango,  in  the  "  Annidei  dee 
Soieneee  Natmrellei,"  July,  1624. 
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immature  egg.  When  the  egg  had  been  laid  a  distinct  life,  tl 
the  embryo,  commenced  in  it.  Externally  the  egg  appeared  to  c 
of  a  homy  shell,  which  got  hard  after  exposure  to  the  air.  Be 
the  external  membrane  lay  a  second  and  more  delicate  one, 
formed  the  case  of  the  fluid  contained  in  the  ogg.  The  fluid  w. 
yolky  which  was  stated  chemically  to  consist  of  albumen,  animal 
yellow  fat,  and  sulphate  and  phosphate  of  natron.  Accord 
Suckon*s  observations,  a  small  dark  spot  was  formed  in  the  ccr 
the*  originally  tolerably  clear  yolk,  which  was  the  sign  c 
commencement  of  the  embryo.  After  a  short  time  th 
bryo  appeared  as  a  half  moon  shaped  body,  at  the  ei 
which  the  head  was  already  perceived.  The  embryo  sw 
a  bright  green  but  clear  fluid,  and  was  enclosed  by  two 
membranes  besides  the  shell  Michelotti's  experiments  (quot 
Burmeister)  upon  the  eggs  of  L,  Dispar  and  L,  Mart  had  prove 
the  eggs  during  their  development  decomposed  air,  viz.,  in 
oxygen  and  gave  out  carbonic  acid,  but  only  in  a  temperature  o 
15^  to  20**  (Reaumur).  As  the  embryo  increased  in  size,  its  e: 
formation  could  be  seen  through  the  egg  shell.  Burmeister 
that  the  sexual  organs  might  be  observed  during  the  last  few  ( 
the  embryo  period  and  presented  themselves  in  both  sexes  as 
knobs. 

The  commencement  of  the  nervous  system  consisted  < 
extremely  delicate,  scarcely  perceptible  filaments,  into  whi 
nervous  matter  by  degrees  accumulated.  The  muscular  layers  t 
the  skin  were  also  indicated,  and  particularly  the  head,  \\ 
mandibles,  the  legs,  and  the  anal  horn. 

The  matured  embryo,  in  its  convoluted  position,  jnight 
diately  before  its  development  into  the  larval  state  be  seen  t 
the  thin  egg  shell.  After  these  evolutions  the  young  larva  b< 
way  through  the  tgg  shell,  immediately  commencing  its  first  an 
important  occupation,  eating.  The  first  meal  was  very  frequer 
egg  shell  from  which  the  larva  had  just  emerged . 

The  President  (Mr.  J.  Dennant),  on  behalf  of  the  mexn 
the  Society,  thanked  Mr.  Goss  for  his  paper,  and  hoped  it  woi 
be  the  last  they  would  hear  from  him. 

Mr.  T.  W.  WONFOR  mentioned  that,  in  1869,  some  I 
bullet  galls  which  had  been  reared  in  the  British  Museuq 
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"A    NEW    SPINNING    JENNY." 

Mr.  F.  C.  Dennet  brought  before  the  notice  of  the  meeting  a 
new  machine  for  spinning  cotton  that  had  been  invented  in  America, 
prefacing  it  with  a  statement  of  the  futility  of  the  attempts  made  in  this 
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placed  on  some  trees  in  different  places,  and  in  ever>'  case  only 

females  were  produced.    These  were  transferred  to  other  places,  and,  ■  i 

time  after  tune,  there  were  nothing  but  females.    This  had  been  going  I  { 

on  since  1860,  and  no  males  had  been  discovered  y  ' 

Mr.  J.  E.  Haselwood  said  it  had  been  noticed  that  the  aphides  •  ■  | 

during  the  summer  produced  only  females  for  ten  generations,  but  j 

when  the  weather  was  colder  and  there  was  less  nutrition,  both  sexes 
were  produced.  To  test  this,  some  had  been  kept  in  warm  atmo- 
sphere and  supplied  with  plenty  of  nutrition,  the  result  being  that 
during  four  winters  only  females  were  produced,  thus  proving  that  the 
cause  of  sexlessness  was  the  abundance  of  nutrition  and  temperature.  ' 

■ 

Mr.  Goss  said  such  an  instance  was  quoted  by  Von  Siebold.  I 

Mr.  Haselwood  did  not  see  why  all  the  necessary  conditions  i 

should  not  be  completed  in  one  as  well  as  two.  It  was  said  that  the 
ovaries  began  to  develop  before  impregnation,  and  when  they  reached 
a  certain  stage,  if  not  impregnated,  they  decayed*  ^ 

Mr.  WONFOR  said  there  was  another  point  with  r^ard  to  the 
aphides.  There  was  a  miscroscope  slide  commonly  marked  ''leaf 
insect,"  in  consequence  of  it  being  covered  with  leaf-like  appendages. 

That  was  merely  one  form  of  the  maple  leaf  insect,  and  which  also  1 

would  be  found  on  the  sycamore.     These  peculiar  females  produced  I 

two  species,  one  capable  of  producing  their  kind  exactly  alike,  and  ! 

the  other  incapable  of  producing  its  kind.  ' 

It  was  remarked  that  Darwin  had  pointed  out  that  uni-sexual 
germination  was  the  rule  when  the  organism  was  not  so  developed  ; 
but  when  it  became  more  complex  bi-sexual  re-production  became 

the  rule,  the  latter  having  a  greater  tendency  to  sustain  the  form  and  ' 

to  give  a  longer  duration  of  life  than  the  other. 
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country  to  check  the  "  adulteration  *'  of  cotton.  He  claimed  for  the 
"  new  machine  "  that  it  would  not  only  effectually  stop  any  tampering 
with  cotton,  but  would  save  half  the  usual  waste,  make  stronger  and 
better  threads,  do  away  with  a  great  deal  of  the  present  costly 
machinery,  and  dispense  with  a  great  deal  of  labour.  The  machine 
was  worked  on  the  ground  where  the  cotton  was  grown,  the  seed 
cotton  being  spun  directly  it  was  culled,  so  that  it  could  not  be 
adulterated  in  any  way.  He  produced  some  specimens  of  the  cotton 
for  examination. 

The  Chairman  observed  that  no  doubt  it  was  a  clever  invention, 
but  it  was  likely  to  damage  the  English  and  Scotch  cotton  trade. 

Mr.  F.  C  Dennet  did  not  believe  it  would  have  that  effect,  but 
would  be  more  likely  to  improve  it,  since  it  would  send  into  the  market 
a  really  bond  fide  article  ;  a  thread  far  better  in  every  way  than  that 
which  could  be  made  from  bale  cotton. 


MAY    2STH,    1876. 

MICROSCOPICAL  MEETING.— MR.  T.  W.  WONFOR 
ON  "THE  SO-CALLED  FUNGUS  FOOT  OF 
INDIA." 

That  fungi  were  able  to  induce  disease  was  an  accepted  theor>'. 
Their  spores,  being  very  minute,  are  able  to  penetrate  the  pores  and 
openings  on  the  cuticle  of  animals  and  plants,  and,  having  once  found  a 
nidus,  to  thrive  at  the  expense'  of  the  host  into  which  they  had  insinu- 
ated themselves.  Nature,  though,  had  fixed  a  barrier  between  the 
sporule  and  the  organism  on  which  it  might  settle,  and  that  barrier 
was  healthy  vitality.  The  vitality  might  be  impaired  by  disease  or 
old  age,  but  when  this  did  not  exist,  it  had  not,  at  present,  been  shown 
that  the  organisms  would  necessarily  succumb  to  the  attack  of  the 
fungus.  It  had  been  specially  noticed  that  the  less  vitalized  portions 
of  plants  and  animals  were  subject  to  and  became  the  prey  of  fungus 
growth.  This  might  especially  be  seen  in  the  leaves  of  plants  in  the 
autumn,  and  on  the  epidermal  tissues,  such  as  the  wing  covers,  and 
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the  articular  plates  of  flies  and  insects^  and  the  branchial  plates  of 
fishes  ;  but  though  such  was  the  case  it  remained  to  be  proved  that  the 
animals  attacked  were  in  a  healthy  condition  at  the  time^  or  whether 
the  fungus  did  not  the  rather  follow  than  produce  the  disease.  In 
other  words,  it  was  a  moot  point  whether  the  bodies  of  insects  were 
ever  attacked  by  fungus  growth  while  the  animals  were  in  perfect 
health.  This  was  a  very  important  matter  in  considering  the  nature  of 
the  influence  exerted  hyjungi  in  the  production  and  maintenance  of 
disease. 

That  the  entire  bodies  of  flies,  beetles,  wasps,  bees,  moths,  and 
other  insects,  when  affected  by  fungus,  were  found,  when  examined 
after  death,  permeated  in  every  direction  by  mycelium^  would  be  a  very 
significant  fact,  if  we  could  determine  beyond  a  doubt  whether  the 
tissues  were  not  diseased  before  the  advent  of  the  fungus. 

Since,  then,  it  was  by  a  large  number  an  accepted  opinion  that 
fungi  induced  and  did  not  follow  disease,  it  was  not  to  be  wondered 
at  that  a  very  peculiar  form  of  disease,  met  with  in  India,  and  believed 
at  the  time  to  attack  only  the  feet  of  some  of  the  natives  who  went 
about  with  bare  feet,  should,  from  a  variety  of  causes,  be  attributed 
to  a  fungus,  the  more  especially  as  certain  bodies  found  in  amputated 
limbs,  or  in  the  matter  discharged  from  limbs  attacked,  resembled  and 
were  thought  to  be  the  resting  spores  of  a  fungus.  Moreover,  micro- 
scopic examination  and  the  planting  these  black  particles  so  as  to 
enable  them  to,  as  was  believed,  grow,  led  men  of  the  highest  eminence 
as  mycologists  to  come  to  the  conclusion  that  the  cause  of  the  disease 
was  a  fungus,  which  they  believed  they  had  been  able  to  rear  from 
particles  obtained  from  undoubted  cases  of  the  so-called  "Fungus 
Foot,"  or  "  Madura  Foot,"  of  India. 

The  first  person  to  describe  this  disease  as  of  vegetable  origin 
was  Dr.  H.  Vandyke  Carter,  in  i860;  the  Rev.  M.  J.  Berkeley 
described  and  figured  the  fundus  in  No.  X.  of  the  "  Intellectual 
Obser\'er,"  vol.  ii.,  November,  1862 ;  while  Mr.  H.  J.  Carter,  F.R.S., 
described  it  in  1862  in  the  "Linnaean  Society's  Journal"  and  the 
"Annals  of  Natural  History,"  and  in  1874  Dr.  Carter  published  a 
monograph  on  '*  Mycetoma,"  or  Fungus  Disease  of  India.  All  these 
and  other  publications  went  to  prove  that  a  fungus  was  the  cause  of 
the  disease.  Dr.  Carter  had  ample  opportunities  of  examining  speci- 
mens of  amputated  feet,  and  matter  discharged  from  affected  feet  in 
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India,  and  separated  the  disease  into  two  forms — one  the  black  and 
the  other  the  fiale  variety  ;  in  addition,  there  appeared  to  be  an  inter- 
mediate stage,  characterised  by  the  presence  of  pink  granules. 

The  part  affected  was  more  or  less  distorted,  and  had  numerous 
openings  communicating  with  channels  of  various  sizes.  The  matenals 
which  escaped  from  these  openings  contained  brownish-black  grannies 
like  grains  of  gunpowder,  in  one  variety,  and  roe-shaped  ones  in  the 
pale  variety.  The  alteration  of  the  tissues  and  bones  caused  a  greasy 
or  waxy  degeneration  to  the  parts  affected.  Dr.  Carter  considered 
these  black  particles  the  resting  spores  of  a  fungus,  and  the  pale  an 
advanced  stage  of  the  disease  due  to  a  change — seemingly  a  degeneni- 
tion— of  the  darkened  masses. 

A  series  of  experiments  and  observations  with  the  black  paitides^ 
when  mixed  with  cotton  soil,  placed  on  rice  paste  or  moist  ground  rice, 
both  in  India  and  in  England,  by  Dr.  Carter  and  Mr.  Berkelej',  led 
to  the  conclusion  that  the  cause  of  the  disease  was  a  fungus,  to  which 
the  name  Chionyphe  Carteri  was  given.  The  theory  of  the  introduc- 
tion was  that  spores  becoming  attached  to  the  bare  feet  of  the  natives 
germinated  and  sent  in  through  the  pores  of  the  skin  their  mycelial 
threads,  hence  the  disease ;  but  the  pink  mould  or  fungus,  of  which 
the  black  particles  were  thought  to  be  the  resting  spores,  had  been  ob- 
served to  grow  without  any  connection  with  the  black  particles,  these 
black  particles  being  the  only  substance  associated  with  the  malady  in 
which  the  existence  of  fungoid  elements  had  been  definitely  established. 
These  particles  too  were  on  every  occasion  found  to  be  unchanged. 
Moreover,  the  pink  mould  grew  just  as  luxuriantly  in  connection  with 
preparations  which  had  been  preserved  in  spirit  as  in  connection  with 
specimens  of  the  morbid  tissues  which  had  not  been  subjected  to  the 
influence  of  any  preservative  fluid. 

It  was  at  this  stage  of  the  enquiry  that  Drs.  T.  B.  Lewis  and  D. 
D.  Cunningham,  who  had  been  appointed  special  assistants  to  the 
Saiiitary  Commissioner  with  the  Government  of  India  to  conduct  an 
enquiry  into  cholera,  were  deputed  to  investigate  special  diseases,  as 
well  as  continuing  their  cholera  enquir)',  turned  their  attention  to  that 
form  of  disease  known  as  "  Madura  Foot "  or  "  Fungus  Foot "  of 
India. 

The  materials  they  had  for  examination  were  entire  preparations 
of  the  upper  and  lower  limbs  -for  both  hands  and  feet,  it  turns  out, 
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are  attacked  by  this  peculiar  disease — as  well  as  numerous  smaller 
preparations.  They  not  only  closely  examined  the  condition  of  the 
tissues  and  the  nature  of  the  morbid  materials  present  in  the  various 
forms  of  the  disease,  but  morbid  tissues  and  products  in  other  diseases 
affecting  similar  parts  of  the  body ;  they  also  made  various  attempts 
at  cultivating  the  morbid  products  as  well  as  the  study  of  the  resultant 
oiganisms  and  the  effects  of  re-agents  on  them  and  other  vegetable 
growths. 

In  the  pale  variety  they  found  the  bones  were  reduced  to  mere 
masses  of  soft  fat,  the  muscular  and  tendinous  structures  were  well 
preserved,  but  the  most  careful  microscropic  examination  of  all  the 
tissues  and  materials  failed  to  afford  the  faintest  evidence  of  the 
presence  of  any  fungal  or  fungoid  bodies,  or  of  anything  save  degenera- 
tion of  the  normal  tissues.  In  a  very  early  stage  of  this  disease, 
mere  alterations  in  the  normal  fat  were  found,  and  in  more  advanced 
cases  these  degenerative  changes  could  be  noticed,  showing  very  con- 
clusively that  it  was  essentially  a  degeneration  of  the  fatty  tissues. 

In  the  dark  variety  the  same  d^eneration  of  the  bones,  the  same 
preservation  of  the  muscles  and  tendons,  less  fatty  matter,  and  the 
presence  of  the  dark  grains  like  gunpowder  mentioned  before.  Here, 
too,  no  trace  of  fungal  or  fungoid  substances  was  found  in  any  part  of 
the  tissues.  Not  only  were  both  the  pale  and  dark  products  subjected 
to  every  possible  test  with  re-agents  and  failed,  save  in  some  vague 
points  of  form,  to  present  anything  which  could  suggest  their  vegetable 
or  parasitic  origin ;  but  in  various  cultivation  experiments  no  fungus 
growth  was  produced  in  any  material  in  which  the  supposed  spores 
were  planted  that  was  not  also  produced  in  some  of  the  same  materials 
in  which  nothing  was  planted.  Never  in  any  experiment  did  the  black 
matter  evidence  any  tendency  to  germinate  or  become  altered  in  any 
way. 

Similar  experiments  with  the  pale  failed  to  give  positive  results  ; 
in  fact,  the  fungus  Chionyphe  Carteri  is  unhesitatingly  pronounced  not 
to  cause  the  disease,  and,  moreover,  that  it  cannot  be  developed  from 
the  elements  contained  in  the  morbid  products. 

In  short,  the  "  Fungus  Foot "  is  a  misnomer,  and  does  not  owe  its 
origin  to  a  fungus.  This  is  very  important,  because  up  to  these  ob- 
servations, the  opinion  that  the  "  Madura  Foot "  was  produced  by 
fungus  has  formed  the  basis  for  generalizations  as  to  the  supposed 
cause  of  other  diseases. 
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The  full  reports,  with  the  experiments  and  subjects  operated  upon, 
will  be  found  in  the  form  of  an  admirable  article  in  the  i  ith  annc.^1 
report  of  the  Sanitary  Commissioner  with  the  Government  of  India, 
from  the  pens  of  Drs.  Lewis  and  Cunningham,  of  which  he  had  nude 
considerable  use  in  the  brief  exposition  of  the  so-called  ''Fungus  Foot' 
of  India. 

Various  engraved  plates  were  used  to  illustrate  the  subject ;  and 
Mr.  Wonfor  made  considerable  quotation  from  the  official  report  to 
which  he  called  attention  in  his  paper.  Mr.  C.  P.M.  Smith,  Mr.  H.  E. 
Haselwood,  the  President  (Mr,  J.  Dennant),  and  others,  took  pan 
in  a  short  discussion  which  followed  the  reading.  The  point  specially 
discussed  was  which  of  these  theories  was  correct — that  germs  in  the 
atmosphere  attacked  highly  vitalised  organisms,  or  only  organisms  in 
a  low  state  of  vitality  or  debilitated  by  disease.  At  the  close,  speci- 
mens of  fungi,  supposed  to  be  the  cause  of  disease  in  plants  and 
animals,  were  exhibited  under  the  microscope. 

Mr.  Won  FOR  also  submitted  for  examination  the  hard,  earthy 
cocoon  of  a  beetle.     It  had  been  dug  up  by  Mr.  Brown,  of  Trafalgar- 
street,  in  his  garden  on  the  Round  Hill  Estate,  and  it  had  been  brought 
under  the  notice  of  the  Society  through  Mr.  Haselwood.    The  cocoon 
contained  a  larva  ;  and,  as  at  one  end  it  was  partly  broken,  the  insect 
could  be  seen  at  work.     It  was  placed  on  a  table  with  the  opening  to 
the  light,  when  the  grub  was  seen  to  be  moving  its  head  about,  and 
apparently  endeavouring  to  close  the  opening  by  taking  from  the  out- 
side small  particles  of  earth.     This  went  on  for  a  day  and  on  the 
following  morning  the  aperture  was  found  completely  closed  with  a 
small  piece  of  flint,  obtained  from  the  exterior  of  the  cocoon.    The 
question  whether  or  not  the  extra  expenditure  of  energy  and  fatt)- 
matter  in  repairing  the  cocoon  would  prevent  the  full  development  of 
the  insect, — as  was  often  the  case  where  caterpillars  had  been  com- 
pelled from  accident  to  make  a  second  cocoon, — awaited  solution  in 
regard  to  this  particular  case.    The  President  said  the  point  was  so 
interesting  that  he  would  suggest  its  reconsideration  at  another  meet- 
ing of  the  Society. 
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June  i8th. 

ORDINARY  MEETING.— MR.  F.  E.  SAWYER,  RM.S., 
ON  "THE  EROSION  OF  THE  SUSSEX  COAST, 
WITH  SPECIAL  REFERENCE  TO  GREAT 
STORMS  WHICH  HAVE  VISITED  the  COUNTY." 

The  present  shapp  of  the  coast  line  of  Sussex  was  mainly  owing 
to  the  two  ranges  of  hills  which  traversed  the  County,  and  in  a  lesser 
degree  to  geological  causes  and  to  the  rivers.  One  of  these— the 
South  Downs,  which  in  the  western  part  of  the  County  were  about  lo 
miles  distant  from  the  sea,  terminated  in  the  bold  headland  of  Beachy 
Head  ;  the  other — the  North  Downs,  which,  passing  through  Petworth, 
terminated  in  Fairlight  Cliffs.  The  district  situated  to  the  south  of  the 
South  Downs  chiefly  embraced  the  Tertiary  formations,  and  it  was  this 
district  which  had  suffered  most  from  the  sea.  A  long  but  shallow  bay 
extended  from  Selsea  Bill  to  Beachy  Head.  The  latter  being  com- 
posed of  chalk  had  suffered  less  denudation  than  the  alluvial  plains  to 
its  west,  and  thus  the  bay  had  been  gradually  formed.  Another, 
though  smaller  bay,  extended  from  Beachy  Head  to  Fairlight  Cliffs, 
and  this  owed  its  origin  to  similar  causes. 

At  one  time  considerable  estuaries  of  the  English  Channel  are 
said  to  have  extended  to  Lewes  and  to  Bramber,  and  it  was  somewhat 
diflScult  to  conjecture  why  these  have  ceased  to  exist  In  the  time  of 
the  Romans  the  Weald  was  covered  with  large  forests  and  lagoons, 
and  probably,  therefore,  a  considerable  quantity  of  water  made  its  exit 
through  the  valleys  of  the  Adur  and  the  Ouse.  When,  however,  the 
forests  were  cut  down  the  rainfall  decreased,  and  consequently  less 
water  flowed  down  the  valleys,  and  a  gradual  silting  up  took  place. 
He  should  surmise  that  this  had  taken  place  at  the  latest  by  the  year 
1400,  if  not  much  earlier.  Hayley,  in  his  "  History  of  Chichester," 
states  that  in  the  time  of  the  Romans  the  Lavant  flowed  entirely  round 
the  City  of  Chichester,  whereas  it  now  flowed  round  two  sides  only, 
and  that  it  was  probable  that  the  bed  of  the  river  was,  at  an  early 
period,  diverted  by  an  earthquake  shock.  He  (Mr.  Sawyer)  was  further 
inclined  to  think  that  since  the  time  of  the  Romans  the  whole  of 
the  coast  of  Sussex  west  of  Beachy  Head  had  been  slightly  raised 
by  an  earthquake  shock. 

There  were  no  very  early  records  of  storms  on  this  coast.  Tcgg's 
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Chronology  mentions  a  "storm  on  the  coast  of  Kent,  Sussex,  and 
Hampshire^  in  566  ;"  and  a  "  Terrible  hurricane,  at  Chichester''  was 
recorded  in  995  ;  but  no  particulars  were  known  respecting  them.  The 
earliest  storm  of  which  any  definite  account  existed  occurred  cr 
October  1st,  1250,  and  was  thus  described  in  a  manuscript  fonnerh  h 
the  possession  of  Mr.  Thomas  Martin,  of  Winchelsea  : — 

**  The  moon  being  in  her  prime,  the  sea  passed  its  accustomed 
bounds,  flowing  twice  without  ebb,  and  made  so  horrible  a  noise  that 
it  was  heard  a  great  distance  inland,  not  without  the  astonishment  of 
the  oldest  man  that  heard  it.  Besides  this,  at  dark  night,  the  se<i 
seemed  to  be  alight  and  to  bum,  and  the  waves  to  beat  with  one 
another  insomuch  that  it  was  past  the  mariners'  skill  to  save  their 
ships  ;  and  to  omit  others,  at  a  place  called  Huckeboum  (Eastboun^; 
three  noble  and  famous  ships  were  swallowed  up  by  the  violent  rising 
of  the  waves  and  were  drowned."  * 

Holinshed's  account  was  somewhat  similar  : — 

"  On  the  first  day  of  October  (1250)  the  moon,  upon  the  change. 
appearing  exceedingly  red  and  swelled,  began  to  show  tokens  of  the 
great  tempest  of  wind  that  followed,  which  was  so  huge  and  mightie, 
both  by  land  and  sea,  that  the  like  had  not  been  lightlie  known,  and 
seldom,  or  rather  never,  heard  of  by  men  then  aliue.  The  sea,  forced 
contrarie  to  his  natural  course,  flowed  twice  without  ebbing,  yielding 
such  a  rooring  that  the  same  was  heard  (not  without  great  wonder)  a 
farre  distance  from  the  shore.  Moreover,  the  same  sea  appeared  in 
the  night  to  burn,  as  it  had  been  on  fire,  and  the  waves  to  strive  and 
fight  togithcr  after  a  maruellous  sort,  so  that  the  mariners  could  not 
deuise  how  to  save  their  ships  where  they  laie  at  anchor,  by  no  cunning 
or  shift  which  they  could  deuise.  At  Hertbourne,  three  tall  ships 
perished  without  recouerie,  besides  other  smaller  vessels.  At  Win- 
chelsey,  besides  other  hurte  that  was  doone,  in  bridges,  mills,  breakes, 
and  banks,  there  were  300  houses  and  churches  drowned  with  the  high 
rising  of  the  water  course." 

This  storm  diverted  the  course  of  the  river  Rother,  which  now 
entered  the  sea  near  Rye,  but  before  the  storm  had  its  exit  to  the  east 
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of  Dungeness^  12  miles  eastward  of  the  present  mouth.    Camden^ 
after  treating  of  Hastings,  says ; — 

**  Hence  the  shore  retires  backwards  and  is  followed  inwards, 
being  full  of  windings  and  creeks,  within  which  stands  Winchelsea, 
built  in  the  time  of  King  Edward  I.,  when  a  more  ancient  town  of  the 
same  name  was  quite  swallowed  up  by  the  raging  of  the  tempestuous 
ocean^  in  the  year  1250,  at  which  time  the  face  of  the  earth,  both  here 
and  in  the  adjoining  coast,  was  much  altered.'' 

Shortly  after  this  storm,  and  before  the  town  of  Winchelsea  had 
recovered  from  the  injuries  it  had  received,  another  storm  occurred 
which  was  described  in  a  Latin  memorandum  found  by  Jeakes  amongst 
the  Rye  records,  and  thus  translated  : — 

"  Be  it  remembered,  that  in  the  year  of  our  Lord,  1287,  in  the 
even  of  St.  Agath,  the  Virgin,  was  the  town  of  Winchelsea  drowned 
and  all  the  lands  between  Climesden  and  the  Vocher  of  Hithe.  The 
same  year  was  such  plenty  of  com  throughout  all  the  countries  of 
England,  Scotland,  and  Wales,  that  a  quarter  of  wheat  was  sold  for 
two  shiUings." 

In  the  year  1292  Pope  Nicholas  the  Fourth  granted  the  tenths 
of  all  the  ecclesiastical  benefices  in  England  to  Edward  I,  for  six 
years  for  defraying  the  cost  of  an  expedition  to  the  Holy  Land,  and  a 
complete  valuation  was  accordingly  made.  About  the  year  1340  the 
ninths  of  wool,  &c.,  were  granted  to  Edward  III.  A  careful  enquiry 
^vas  made  in  each  parish,  and  the  returns  afforded  a  complete  record 
of  what  changes  had  occurred  since  Pope  Nicholas's  Taxation.  These 
enquiries  were  called  ^  Nonarnm  Inquisit tones. '^  From  this  source  we 
learnt  that  between  the  years  1292  and  1340  no  less  than  5,500  acres 
in  this  County  were  submerged  by  the  sea  !  The  Nonai  return  for 
1340  for  Brighton  (made  1341)  says  : — 

"  It'  dicunt  qd  ix  ps  pdca  no  respondet  nc  attinge  potest  ad  taxam 
ecclie  pdce  p  eo  qd  xl  acr'  tre  submis  sunt  p  mare  imppetuu  que  valuer 
p  annu  xl.s,'' 

which  might  be  thus  translated  : — 

"  The  same  (the  jurors)  say  that  the  9th  part  aforesaid  cannot 
answer  nor  attain  to  the  taxation  of  the  church  aforesaid,  for  that  40 
acres  of  land  are  submerged  by  the  sea  for  ever,  which  were  worth 
per  annum  40s." 

The  return  for  Hove  stated  that  1 50  acres  of  land  were  submerged 
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4  in  tbat  parish  worth  lo  marks  a  year,  and  at  Aldrington  and  Middle- 

ton  40  acres  were  inundated.  Early  in  the  14th  century  (DallawaY) 
in  his  "  History  of  Chichester,"  says  not  many  years  before  134s- 
Pagfaam  Harbour  was  fonned  by  a  sudden  irruption  of  the  sea  by  which 
2,700  acres  of  land  were  de^-astated.  In  the  year  1432  the  inhabitants 
of  Shoreham  petitioned  the  King  for  a  reduction  of  their  taxes,  '^  for- 
asmuch as  by  the  encroachment  of  the  sea,  &c.,  the  number  of  in- 
habitants was  reduced  from  500  to  36.^  ^  A  sudden  incursion  d  tbe 
sea  at  Rye,  in  which  the  water  rose  8  or  9  feet  in  men's  houses  at  mid- 
night'' was  recc»ded  in  1570.    Elliott's  manuscript  says  : — 

"  In  Elixabeth's  reign  the  sea  in  a  stonn  broke  through  tbe  beadi 
bank  at  Bishopstone  and  formed  what  is  now  called  the  Old  Harbour 
which  was  in  use  till  the  Newhaven  one  was  made  a  safer  exit  This 
may  have  been  the  same  storm  as  deepened  so  mateiially  R)'e 
Harbour.* 

This  was  the  second  instance  of  the  course  of  a  Sussex  river  being 
diverted  by  a  storm.  Formerly,  it  might,  however,  be  mentioned^  the 
mouth  of  the  river  Adur  shifted  from  year  to  year,  going  gradually 
farther  eastward  towards  Brighton,  and  then  back  again  towards 
Shoreham.  The  following  interesting  account  of  a  storm  on  Novem- 
ber 1st,  1597,  was  firom  the  Hastings  Corporation  Records.  The  pier 
there  was  destroyed  by  the  sea,  and  in  1595  the  work  of  re-building  It 
was  begun,  but  all  the  worics  were  washed  away  and  a  second  attempt 
made,  which,  it  would  be  seen,  also  fsdled. 

"  This  woorke  was  with  singular  Industrie  and  arte  brought  above 
the  full,  and  by  all  Hollantyde,  1 597,  were  nere  finished,  viz.,  XXX  footc 
high,  and  C  foote  at  least  long,  bewty'ful  to  behold,  huge,  invincible, 
and  unremovable  in  the  judgment  of  all  the  beholders,  amounting  to  a 
great  charge,  whereunto  the  whole  shire  and  div's  beholders  were  con- 
tributoryes  of  benevolence,  besides  the  townes  great  expences.  But 
behold  when  men  were  most  secure,  and  thought  the  woorke  to  be  per- 
petual, on  All  Saints'  daie,  1597,  appeared  the  mighty  force  of  God, 
who  with  the  finger  of  His  hand,  at  one  great  and  exceeding  high 
spring  tyde,  with  a  south-est  wynd,  overthrow  tliis  huge  woorke  in  less 
than  a  hower  to  the  great  terror  and  adasmt  of  all  beholders,  to  the 
great  discredit  of  the  lyke  woorke  hereafter  with  the  country,  and  to 
he  manifest  undoing  of  the  town." 

In  the  following  century  Brighton  suffered  severely  from  the  en- 
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croachments  of  the  sea.  Godwin's  rental  of  the  Manor,  made  in  1665^ 
stated  that  previous  to  that  year  no  less  than  22  tenements  under  the 
cliffs  were  destroyed  by  the  sea^  and  between  1645  ^^^  1^55  frequent 
grants  of  land  were  made  to  tenants  \^o  had  suffered  from  the  inundation, 
and  in  one  case  a  tenant  lost  eight  acres.  In  1665  there  remained,  how- 
ever, 113  tenements  under  the  cliif.  The  next  storm  which  visited  the 
county  was  that  known  as  "  the  Great  Storm,"  which  occurred  on 
November  27th,  1703.  It  was  one  of  the  most  disastrous  storms  ever 
recorded,  and  indeed  some  writers  had  stated  that  it  was  the  most 
dreadful  storm  since  the  Deluge  !  Defoe  who  published  a  book  on 
the  stonn,  says  : — 

"At  Shoram  the  Market  House,  an  Antient  and  very  strong 
building,  was  blown  flat  to  the  Ground,  and  the  town  shattered. 
Bri^hiheimston^  being  an  old  built  and  poor  tho'  populous  Town,  was 
most  miserable  torn  to  pieces  and  made  the  very  Picture  of  Desola- 
tion, that  it  lookt  as  if  an  Enemy  had  sackt  it" 

"The  Bishop  of  Bath  and  Wells  and  his  lady  were  killed  at 
Wells,  Somersetshire,  by  a  wall,  which  was  blown  down,  and  *  the 
Bishop  of  London's  sister.  Lady  Penelope  Nicholas,  was  killed  in  like 
manner  at  Horsley  in  Sussex,  and  Sir  John  Nicholas,  her  husband, 
grieviously  hurt'  " — Mutter's  Gallery  of  Nature. 

The  same  book  contains  the  following  curious  and  quaint  descrip- 
tion of  the  effects  of  the  storm  in  a  letter  to  Defoe  : — 

"From  Medhurst  in  Sussex,  the  following  Letjer  is  a  short 
account  of  the  loss  of  the  Lord  Montacute  there  which  is  extraordinary 
great,  tho'  abridged  in  the  letter  :-  Sir,  I  received  a  letter  from  you, 
wherein  you  desire  me  to  give  you  an  account  of  what  damage  was 
done  in  and  about  our  Town.  I  praise  God  we  came  off  indifferent 
well ;  the  greatest  damage  we  received,  was  the  untiling  of  houses,  and 
3  chimneys  blown  down,  but  4  or  5  stacks  of  chimneys  are  blown 
down  at  my  Lord  Montacute's  House,  within  a  quarter  of  a  mile  of  us, 
one  of  them  fell  on  part  of  the  Great  Hall,  which  did  considerable 
damage  ;  and  the  Church  Steeple  of  Osborne,  half  a  mile  from  us,  was 
blown  down  at  the  same  time ;  and  my  Lord  had  above  500  trees  torn 
up  by  the  Roots  ;  and  near  us  several  Bams  blown  down,  one  of  Sir 
John  Mills,  a  very  large  Tiled  Bam. 

"  Your  humble  servant, 
"  Medhurst,  Jan.  18, 1703-4.  "John  Prinke." 
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The  following  was  the  record  of  the  storm  in  the  Brighton  Town- 
book  : — 

"  Memorand. — November  27th,  1703,  there  was  a  very  great  and 
remarkable  tempest,  which  begun  after  midnight,  and  continued  in  its 
violence  till  about  eight  in  the  morning,  being  Saturday.  Many  houses 
in  town  were  damnified,  two  windmills  in  the  east  blown  over,  several 
of  the  church  leads  turned  up,  and  several  vessells  belonging  to  the 
town  were  shipwracked,  to  the  great  impoverishment  of  the  place.*' 

The  rain  which  accompanied  the  storm  appeared  to  have  been 
very  salt,  as  would  be  seen  by  the  foUow^ing  description  from  the 
Philosophical  Transactions  : — 

^  Part  of  a  letter  from  John  Fuller,  of  Sussex,  Esq.,  concerning 
a  strange  effect  of  the  late  great  storm  in  that  County. 

'  December  6, 1703. 
*  We  live  Ten  Miles  off  the  Sea  in  a  direct  line,  and  yet  can 
scarce  perswade  the  Country  People  that  the  Sea  water  was  blown 
thus  far,  or  that  during  the  Tempest  the  Rain  was  salt,  for  all  the 
Twiggs  of  the  Trees  the  day  after  were  white,  and  very  salt,  as  I  am 
informed  almost  by  every  body,  tho*  I  did  not  taste  them  enough 
myself,  nor  observe  it,  and  that  not  only  upon  this  Hill  where  we  live 
facing  the  Sea,  but  in  all  other  places  within  14  or  15  miles  of  the  Sea, 
as  well  as  in  the  Valleys  between  which  and  the  Sea  are  several  very 
high  Hills,  as  on  the  Hills  themselves."* 

No  doubt  Mr.  Fuller  was  unable  to  make  the  people  believe  that 
the  rain  was  not  salt  when  they  could  taste  it,  and  indeed  salt  rain  was 
not  so  very  unusual,  for  it  had  been  observed  on  several  occasions. 
Another  account  of  this  salt  rain  was  also  given  in  the  Philosophical 
Transactions,  by  a  clergyman  at  Lewes  : — 

**A  Physician,  travelling  soon  afler  the  Storm  to  Ticeh>TSt,  about 

20  miles  from  Lewes,  and  as  far  from  the  Sea,  as  he  rode  he  pluckt 

some  tops  of  Hedges,  and  chawing,  found  them  Salt.     Some  Ladies  of 

Lewes  hearing  this  tasted  some  Grapes  that  were  still  on  the  Vines, 

and  they  also  had  the  same  relish.     The  Grass  on  the  Downs  in  his 

Parish  was  so  Salt  that  the  Sheep  in  the  morning  would  not  feed  until 

hunger  compelled  them,  and  afterwards  drank  like  Fishes,  as  the 

Shepherds  report.     This  he  attributes  to  Saline  Particles  driven  from 
the  Sea." 
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The  destruction  of  the  undercliff  town  of  Brighton,  which  was 
commenced  by  this  storm,  was  completed  by  another  storm  on  August 
1 2th,  1705,  as  the  following  extract  from  Lee's  "  History  of  Lewes  and 
lirighthelmstone  "  shews  :  — 

"  Another  dreadful  storm  reached  this  town  about  one  o'clock  in 
the  morning,  but  raged  not  with  its  greatest  fury  till  after  three,  and 
then  continued  with  unremitting  violence  till  the  hour  of  eight.  It 
destroyed  a  great  many  houses  in  the  town,  and  blew  off  most  of  the 
church  leads.  Every  habitation  under  the  Cliff  was  utterly  demolished, 
and  its  very  site  concealed  from  the  owner's  knowledge  beneath  a 
mound  of  beach." 

He  might  then  remark  that  there  was  a  very  prevalent  idea  that 
the  town  of  Brighton  formerly  stood  about  as  far  from  the  shore  as  the 
Chain  Pier  Head  was.  From  a  careful  study  of  the  plans.  Court  rolls, 
&C.,  he  was  convinced  that  this  was  an  erroneous  idea,  and  he  thought 
that  within  the  historic  period  the  coast  line  was  not  more  than  200  feet 
from  the  present  line.  Another  exploded  notion  was  that  the  Block 
House  stood  in  the  centre  of  the  town.  Horsfield  stated  that  in  1734 
"the  Gun  Garden  adjoined  the  Block  House."  The  Burrell  MSS. 
recorded  in  January,  1749 — "  By  reason  of  extraordinary  high  tides  the 
sea  broke  in  at  Brighthelmstone,  washed  away  part  of  the  Block  House 
and  the  farm  lands  called  Salts,  and  did  considerable  damage  to  the 
land  adjacent."  On  January  30th,  1775,  a  portion  of  the  Battery'  at 
the  end  of  East  Street  was  washed  away,  and  on  November  30th,  1786, 
its  destruction  was  completed. 

The  storm  of  1705  having  destroyed  130  houses,  the  town  of 
Brighton  was  almost  ruined,  and  a  few  years  after  the  inhabitants 
began  to  tike  steps  for  preventing  further  encroachments  of  the 
sea.  This  was  the  first  time  in  the  history  of  the  County  that  we  found 
iny  record  of  an  attempt  to  keep  back  the  sea.  "  Magna  Brittannia" 
(published  in  1738),  says  that  at  a  moderate  computation  the  damage 
sustained  by  the  town  was  £4ofioo.  It  was  found  that  the  tendency 
of  the  tide  was  to  roll  the  beach  from  west  to  east,  and  it  was  deter- 
mined to  erect  wooden  barriers  (called  groynes)  stretching  from  the 
cliff  to  low  water  mark.  The  origin  of  the  term  groyne  was  very 
obscure.  The  inhabitants  accordingly,  being  too  poor  to  provide  the 
money  for  erecting  groynes,  in  1722,  by  virtue  of  Letters  Patent  under 
the  Great  Seal,  issued  briefs  by  which  collections  were  made  in  the 
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various  churches  and  chapels  throughout  the  County  for  this  object 
About;£ii7oo  was  raised^  and,  aided  by  local  contributions,  the  toun 
was  protected  as  far  as  the  Steine. 

During  the  present  century  much  has  been  done  in  the  way  of 
groyning,  and  the  coast  of  Brighton,  instead  of  being  washed  away, 
was  advancing  farther  out  to  sea,  and  the  concrete  groyne  opposite  the 
Clarendon  Hotel  appeared  to  have  had  a  very  great  share  in  tiic  work 
of  accumulating  the  beach  to  the  west  of  it,  which  had  rendered  i\ 
possible  to  widen  the  King's  Road  once  or  twice.  The  effect  of  the 
groynes  was  somewhat  peculiar  ;  on  their  western  side  a  great  heap 
of  beach  was  formed,  while  on  their  eastern  side  the  beach  was  from 
10  to  15  feet  lower,  and  on  this  side  the  sea  rushed  up  with  great 
violence.  This  was  specially  noticeable  in  the  heavy  gale  of  March 
1 2th,  1876.  It  might  be  considered  whether  this  could  not  be  ob^-iated 
by  making  the  groyne  V-shaped  or  by  putting  posts  or  buttresses  on 
the  eastern  side,  which  would  break  the  force  of  the  waves. 

At  the  present  time  there  seemed  to  be  two  weak  places  on  the 
coast,  viz.,  at  Lancing  and  beyond  Pevensey.  He  had  an  impression 
that  the  cause  of  the  special  attacks  of  the  sea  at  these  places  was 
very  similar  to  that  of  the  sea  on  the  eastern  sides  of  groynes.  The 
neighbouring  promontories  of  Worthing  Point  and  Beachy  Head 
respectively  acted  very  similarly  to  the  groynes  and  collected  beach  on 
tlieir  western  sides,  while  the  sea  rushed  up  on  their  eastern 
sides. 

One  of  the  most  destructive  storms  during  the  present  century 
occurred  on  November  22nd,  1824.  A  brisk  wind  sprang  up  at  night 
from  S.W.,  and  increased  all  night.  Towards  daylight  of  23rd  it 
became  extremely  calm  for  a  short  time  but  increased  with  the  tide. 
High  water  was  at  one  p.m.,  when  the  gale  was  tremendous,  and  it 
continued  without  abatement  till  midnight.  At  Brighton  the  platform 
of  the  Chain  Pier  was  washed  away  and  forty  houses  between  Roya^ 
Crescent  and  Kemp  Town  were  washed  down.  The  Arun  and  the  Ouse 
overflowed  their  banks.  At  Littlehampton  the  sea  broke  over  the 
beach  and  inundated  the  fields  ;  the  damage  between  there  and  Pag- 
ham  was  estimated  at  ;£  15,000.  At  Pagham  and  Sidlesham  great 
damage — loss  ^£30,000.  At  Bosham  the  mud  wall,  which  cost  £20,000, 
was  washed  away,  and  at  Emsworth  the  tide  was  three  inches  higher 
than  was  ever  known.    In  conclusion,  he  must  apologise  for  the 
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somewhat  archaeological  character  of  this  paper,  but  he  trusted  that  if 
as  a  record  of  "  natural  history ''  it  might  not  be  sufficiently  scientific,  it 
might  be  found  of  interest  to  antiquarians. 

The  President  (Mr.  Dennant),  on  behalf  of  the  members, 
thanked  Mr.  Sawyer  for  his  admirable  paper,  and  expressed  a  hope 
that  it  would  lead  to  an  interesting  and  profitable  discussion. 

Mr.  E.  WiLLETT  pointed  out  that  the  tendency  of  earthquakes 
was  rather  to  uplift  than  to  sink  the  coast,  but  that  it  was  pretty  clear 
from  observations  which  his  father  was  making,  and  of  which  he  could 
not  say  more  at  present,  that  the  coast  line  of  the  county  was  gradually 
and  very  considerably  sinking.  Allusion  was  also  made  to  the  present 
theory  of  groyning,  which  he  (Mr.  Willett)  thought  was  wrong.  By 
adopting  it,  there  was  as  much  wash  on  the  lee  side  of  a  groyne  as 
there  >vas  beach  on  the  windward.  If  the  groynes  were  made  to  lean 
a  little  to  the  south-west,  kept  very  low,  built  up  as  the  beach  accumu- 
lated, and  constructed  in  zig-zag  fashion,  a  natural  barrier  to  the  sea 
would  soon  be  secured.  These  were  ideas  of  his  father,  and  liad  been 
successfully  enforced  elsewhere. 

iMr.  Won  FOR  remarked  that  it  was  believed  the  whole  of  the 
southern  coast  of  England  was  sinking,  and  that  the  time  would  come 
when  Brighton  and  the  adjacent  low-lying  parts  would  return  to  the 
sea.  This  prospect  was  so  alanning  to  some  people  that  one  gentle- 
man whom  he  knew  had  determined  not  to  purchase  a  house  on  the 
Brighton  C\\((,  being  convinced  that  although  he  should  not  witness 
the  disappearance  of  the  coast-line,  his  grandchildren  might. 
Encouragement  for  such  a  conviction  was  offered  in  the  &ct  that  with- 
in the  memory  of  some  old  people  there  were  two  roads  from  Brighton 
to  Rottingdean  south  of  the  present  The  silting  up  of  rivers  and 
harbours  in  this  part  of  the  country  was  also  referred  to  ;  and  it  was 
predicted  that  either  greater  local  energy  than  was  at  present  shown  in 
endeavouring  to  protect  the  land  against  the  encroachments  of  the  sea 
would  have  to  be  shown,  or  Government  would  have  to  do  something 
in  the  matter,  or  the  fears  of  those  to  whom  allusion  had  been  made 
would  prove  well  grounded. 

Mr.  G.  D.  Sawyer  re-directed  attention  to  the  silting  up  of  rivers. 

Mr.  J.  E.  Haselwood  suggested  that  there  must  be  a  peculiar 
set  of  currents  at  work  in  the  English  Channel,  which  had  something 
to  do  with  the  change  in  the  cos^t-line. 


I  ' 
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rk  >£r.  Uaseivooil.  Mr.  C.  F.  Dexvet  agreed,  and  expressed 
s^  heELef  t^JC  i  b.^^  vide,  aad  deep  embanknient,  erected  ak»i^  the 

i^ie  of  Worthing  arid  Xev'baven,  oniy  vouM 


ITz.  E-  WiLJLETT  pi.ited  csn  that  the  C3st  of  such  an  embank* 

—  -.-?-  f^  ibe  lawa  or  oxmty  to  bear,  that  the 


rckjicry  vocoi  aix  be  iziJiscd  to  take  the  matter  up,  and  that,  pro- 

It.  tbe  sea  mxxild  in  course  of  time  break 
isdy  agaiiut  the  encraacliment  of  the 
a  przga  srsaeci  of  grojTiing. 

Xr.  Wje^FOft  icfencd  to  the  sice  of  oM  Brighton.      His  belief, 

>.arVoc  of  okl  maps,  vas  that  it  was  betveen  the 


Chatuiax  zuie  an  eaq::iry  concemiog  the  rate  at  which 
w ji^  trarfcLw!  ;  a=^i  was  isibrzied  by  Mr.  F.  E.  Saw\er  that  the  rate 
tst-jsc  irzcL  sprez.  ^^  rl^ty-occ  miles  an  hour  in  this  country,  and  one 


>£r.  C  D.  S&WTTm  alljded  to  the  position  of  the  Shoreham 
Harbour  Pxz.  H^  belief  was  that  if  the  Pier  ran  more  to  the  south- 
east •ijia  c  d^i  t!be  depos::  at  the  Harbour  entrance  would  be  a  thing 
of  tbe  pas:. 

1=  hss  repLT.  Mr.  F.  E.  Saw^-cr  agreed  with  Mr.  Willett  as  to  the 
p^gt-ow  aad  shape  of  the  groynes,  a^  iir-  that  they  should  be  erected 


DISCOVERY  OF    ROMAN  REMAINS  AT    PRESTON. 

Mr.  \\\iNFV>R,  calling  attention  to  a  number  of  articles  on  the 
tabSe;  said  that  on  the  hills  to  the  northward  of  Brighton,  Roman  and 
Romano-British  rem^iins,  in  the  shape  of  ums,  coins,  fibula,  &c.,  had 
from  time  to  unie  been  found.  Round  Hill-crescent  and  Wellington- 
villas  had  a^n  and  again  given  Rom.-m  coins  and  Roman  pottery, 
as  wdl  as  Romano-British  pottery.  Between  the  Ditchling  and  Lewes- 
i«»d>  untt  and  pottery  had  often  been  found,  while  westward,  as  far  as 
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the  Cambridge-road,  a  Romano-British  urn,  containing  bones  was 
found  a  few  years  since,  and  with  urns  from  the  Lewes  and  Ditchling- 
roads,  might  be  seen  in  the  Brighton  Museum. 

It  was,  therefore,  not  to  be  wondered  at,  tliat  building  operations 
on  an  extensive  scale  to  the  north  of  the  town — as  are  about  to  be 
commenced  just  beyond  the  Viaduct,  on  the  ground  laid  out  by  Mr, 
Alderman  Ireland  and  Mr.  Councillor  W.  Wallace  Savage— that  they 
should  bring  to  light  proofs  that  at  a  far  distant  day  Romans  and 
Britons  lived  and  died  and  buried  their  dead  in  what  till  recently  was 
but  so  much  land  given  over  to  cultivation,  and  deemed,  except  in  this 
respect,  virgin  land.     It  was  now  some  three  weeks  since  workmen  in 
the  employ  of  Messrs.  Ireland  and  Savage,  who  were  engaged  in 
digging  ilints,  came  upon  what  seemed  holes  full  of  flints  and  broken 
pieces   of  chalk,  extending  some  6fL   or  7ft.  down  to  the  Coombc 
rock.     These  pits,  which  had  evidently  been  excavated  and  filled  in, 
yielded  about  three  times  the  number  of  flints,  and  these  not  rolled 
ones,  as  the  ordinary  diggings  produced.     One  day  an  almost  perfect 
skeleton  of  a  man  was  found,  at  about  three  feet  deep  below  the  sur- 
face, and  then  the  idea  gained  ground  that  they  had  come  upon  a 
graveyard,  and  that  these  excavated  and  filled  in  pits  were  graves. 
Now  it  was  a  well  known  fact  that  in  some  countries,  at  the  present 
day,  savage  man,  to  protect  the  bodies  of  his  departed  friends,  and  to 
prevent  the  wild  animals  and  especially  the  hyaenas  from  tearing  up  and 
devouring  tlie  bodies,  filled  in  the  grave  not  with  earth,  but  with  stones. 

The  bones  of  this  body  were  more  or  less  in  a  very  friable  condi- 
tion ;  the  skull,  when  first  found,  was  nearly  perfect,  and  the  teeth,  the 
part  of  the  human  and  animal  frame  to  last  the  longest,  were  well  pre- 
served. This  and  the  bones  of  another  skeleton,  for  the  portions  of 
two  human  jawbones  in  the  Museum  evidently  belonged  to  different 
people,  were  what  is  called  secondary  burials,  /.^.,  the  interment  had 
been  made  in  a  grave  already  occupied.  There  was  this  peculiarity 
with  the  teeth  of  one  jaw,  viz.,  molars,  canines,  and  incisors  are  all 
ground  flat  on  their  crowns,  showing  that  the  teeth  were  what  is  called 
edge  to  edge  bite,  or  were  ground  flat  by  the  nature  of  the  food. 

These  remains  threw  no  light  upon  the  date  of  the  secondary 
burial.  It  might  tc  remarked  that  the  almost  perfect  skeleton  was 
lying  with  its  feet  to  the  east  and  its  head  to  the  west. 

At  a  lower  depth,  and  resting  on  the  Coombe  rock^  particles  of 
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of  pottery  were  found  of  Roman  and  Romano-British  types ;  around 
and  among  were  more  bones,  and  teeth  of  the  horse  and  wild  boar, 
with  a  tusk  of  the  latter,  burnt  clay  and  charcoal,  but  no  human  teeth 
or  bones.  Some  of  these  pieces  of  pottery  he  picked  out  of  the  graves, 
and  by  the  orders  of  Mr.  Alderman  Ireland  and  Mr.  Councillor  Savage 
they  were  sent  to  the  Museum,  whilst  strict  injunctions  were  given  to 
the  men^  if  anything  in  the  shape  of  pottery  or  metal  were  found,  to 
send  them  also.  It  should  be  mentioned  that  a  portion  of  the  shell  of 
a  river  mussel  was  found  amongst  the  debris,  at  a  depth  of  six  feet 

The  graves,  for  there  have  been  some  seven  opened,  lay  nearly 
east  and  west—one  grave  was  double — extended  down  to  the  Coombe 
rock,  and  were  filled  in  with  angular  flints,  broken  pieces  of  chalk,  and 
dark-coloured  earth.  The  flints,  some  of  considerable  size,  might 
have  been  collected  on  the  surface,  but  the  chalk  must  have  been 
brought  from  some  little  distance. 

Up  to  this  point  there  was  nothing  to  fix  the  date^  except  that  the 
fragments  of  pottery  were  similar  to  that  from  the  Romano-Bridsh 
graveyard  at  Hardham,  or  the  various  urns  found  around  Brighton  ; 
but  a  well-preserved  brass  or  bronze  coin,  about  the  size  of  a  modem 
penny,  but  nearly  double  the  thickness,  proved  that  the  interments 
could  not  be  more  than  1,700  years  old.  This  coin  had  beenidentiiied 
as  one  of  the  Empress  Lucilla,  daughter  of  the  Emperor  Marcus 
Aurelius  and  Faustina  the  younger,  whom  in  her  wantonness  she 
resembled.  Lucilla  was  first  married  to  Lucius  Verus,  the  adopted 
brother  of  Aurelius,  who  was  associated  with  him  in  the  Empire,  and 
who  died  A.D.  169  of  apoplexy,  while  marching  against  the  Marcom- 
manni  and  Quadi,  the  modern  Bohemia  and  Moravia.  Within  seven 
months  of  her  husband's  death,  a  woman  being  deemed  during  the 
Republic  infamous  who  married  again  under  ten  months,  she  married 
Qaudius  Pompeianus. 

Upon  the  death  of  Aurelius  in  180  A.D.,  Commodus  became 
Emperor,  and^  according  to  Gibbon,  it  was  the  act  of  Lucilla  which 
made  this  Emperor  a  tyrant  In  183  A.  D.  an  attempt  was  made  on 
the  £mperor*s  life ;  the  plot,  as  Gibbon  says,  '^  had  been  formed  not 
in  the  State,  but  within  the  walls  of  the  palace.  Lucilla,  the  Emperor's 
sister,  and  widow  of  Lucius  Verus,  impatient  of  the  second  rank,  and 
jealous  of  the  reigning  Empress,  had  armed  the  murderer  against 
her  brother's  life.    She  had  not  ventured  to  coramunicate  the  black 


design  to  her  second  husband,  Claudius  Pompeianus,  a  senator  of  dis- 
tinguished merit  and  unshaken  loyalty  ;  but  among  the  crowd  of  her 
lovers  (for  she  imitated  the  manners  of  Faustina)  she  found  men  of 
desperate  fortune  and  wild  ambition,  who  were  prepared  to  serve  her 
more  violent  as  well  as  her  tender  passions.  The  conspirators 
experienced  the  rigour  of  justice,  and  the  abandoned  Princess  was 
punished,  first  with  exile  and  afterwards  with  death."  As  the  bronze 
coin  of  Lucilla  was  probably  struck  between  i6i  and  169  A. D.,  or  not 
later  than  180  A.D.,  the  date  of  the  primary  interments  could  not  be 
further  back  than  the  latter  end  of  the  second  century,  so  that  these 
graves  of  Roman  or  Romano-British  origin  were  not  of  more  remote 
antiquity  than  the  beginning  of  the  second  century  of  Roman  occupa- 
tioa  At  that  time  HoUingbury  Castle,  less  than  a  mile  and  a  half 
away,  was  a  Roman  fortified  camp.  The  hamlet  of  modem  Preston, 
or  Priest-town,  might  have  been  the  site  of  a  Roman  village,  while  the 
portion  of  ground  just  opened  and  close  to  the  little  stream  which 
emptied  itself  at  that  early  period  into  the  Pool  (the  modern  Pool 
Valley)  of  early  Brighton,  might  have  been  a  grave  yard  removed  some 
distance,  as  was  the  custom  of  our  forefathers,  from  human  habitations. 

One  curious  circumstance  should  be  mentioned— the  finding  a 
portion  of  what  appears  to  be  a  wall  composed  of  fiint  and  mortar, 
at  a  depth  of  some  five  or  six  feet.  This,  at  present,  was  an  unex- 
plained mystery,  unless  the  monastery,  said  to  belong  to  Preston,  was 
situated  near  this  spot.  Further  excavations  might  reveal  other  and 
more  certain  evidences,  but  what  had  been  turned  up  clearly  esta- 
blished the  existence  of  several  early  graves  in  an  unsuspected  place, 
and  confinned  the  often-made  assertion  that  the  whole  island  gave 
evidence  of  Roman  occupation. 


June    22nd. 

MICROSCOPICAL    MEETING. 

The  evening  not  being  devoted  to  any  special  subject,  slides  of 
various  objects  were  exhibited ;  amongst  the  most  novel,  if  not  most 
interesting,  of  which  were  some  diatoms  and  foraminifers  dredged  up, 
at  a  depth  of  3,000  fathoms,  in  the  Pacific  Ocean  during  the  recently 


concluded  expedition  of  the  "  Challenger/'  and  presented  to  ihcTowti 
Museum  by  Lieut  Carpenter,  son  of  Mr.  Charles  Carpenter,  of 
Brunswick-square,  who,  Mr.  Wonfor  explained,  in  introduciog  the 
specimens  to  the  members'  notice,  had  for  some  time  the  charge  of 
the  dredger. 

The  nodules  of  manganese  dredged  up  at  various  depths  in 
the  Pacific  were  also  exhibited.  These  were  of  small  size,— smaller 
than  a  chestnut,  which  they  resembled  in  colour ;  but  he  had  been 
informed  by  Lieut.  Carpenter  that  they  varied  in  size  from  that  of  a 
pea  to  that  of  a  man's  fist,  or  even  larger.  When  broken  np,  they 
were,  in  almost  every  case,  found  to  contain  either  a  portion  of  bone 
or  a  shark's  tooth.  This  fact  was  important,  as  it  indicated  that  tbeit 
were  formations  going  on  at  the  bottom  of  the  ocean  about  which 
geologists  were  but  slightly  informed.  One  tooth,  found  encrusted  in 
manganese  in  this  way,  measured  4^  inches  in  length ;  and  he  was 
given  to  understand  that  no  sharks  having  teelh  of  such  size  had  been 
met  with  in  recent  times. 

In  reply  to  Mr.  Dennet,  Mr.  Wonfor  said  that,  having  had  the 
nodules  in  his  possession  but  a  few  hours,  he  was  unable  to  say  what 
relation  the  manganese  bore  to  the  manganese  of  conmierce. 

These  nodules  might  help  in  explaining  how  iron  nodules 
(commonly  called  thunder-bolts)  and  flints  were  formed  in  the  chalk 

The  meeting  then  became  a  Conversaiione. 


September    14th. 

ORDINARY  MEETING.— MR.  E.  A.  PANKHURST  ON 
"  SOME  OF  THE  PROBLEMS  CONNECTED  WITH 
THE  DEPOSITION  AND  CRYSTALLIZATION  OF 
SILICA." 

The  substance,  silica,  which  formed  so  large  a  part  of  the  cnist  of 
the  earth,  was  the  oxide  of  a  semi -metallic  body,  which  was  called 
silicon  or  silicium.  On  account  of  the  difficulty  of  isolating  it  from  its 
compounds  silicon  was  one  of  the  curiosities  of  chemistry.   It  might  be 
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obtained  as  a  brown  amorphous  powder.  Deville  has  also  succeeded 
in  crystallizing  silicon  in  *' large  beautiful  needles  of  a  dark  iron-grey 
colour,  reddish  by  reflected  light."  If  this  silicon  be  raised  to  red 
heat  in  the  presence  of  oxygen  it  formed  a  white  pulverulent  substance 
—silicic  oxide.  A  large  quantity  of  it  was  on  the  table  before  them. 
It  was  to  the  problems  connected  with  the  occurrences  of  this  sub- 
stance in  Nature  in  a  state  of  greater  or  less  purity,  to  the  marvellous 
and  beautiful  forms  which  it  assumed,  and  to  its  relations  with  other 
bodies  with  which  we  find  it  closely  connected,  that  he  desired  to  call 
their  attention  that  evening.  It  would  be  evident  that  unless  we  knew 
some  of  its  more  salient  chemical  properties  we  should  be  groping 
blindly  in  the  dark  -we  should  be  building  on  an  insecure  and  un- 
stable foundation. 

The  following  then  were  a  few  which  it  behoved  them  well  to 
consider.  This  oxide  of  silica,  natural  as  well  as  artificial,  was 
insoluble  in  water  either  hot  or  cold.  All  the  acids,  with  one  exception 
(hydrofluoric),  were  incapable  of  dissolving  it.  If  water  contained  in 
solution  any  alkaline  carbonate—  such  as  carbonate  of  soda  or  carbonate 
of  potash — then  this  silica  was  dissolved  to  a  slight  extent.  In  a  hot 
solution  and  under  pressure  the  quantity  dissolved  was  greater,  and 
when  the  liquid  was  cooled  and  the  pressure  removed,  the  silica  was 
deposited  as  an  opalescent  jelly.  In  aqueous  caustic  potash  or  soda  it 
dissolved  to  a  large  extent.  Water  which  had  carbonic  acid  in 
solution,  would  also  dissolve  siliceous  rocks  when  under  the  influence 
of  considerable  pressure.  Struve  had  by  this  means  been  able  to 
imitate  many  kinds  of  mineral  water.  Alkaline  chlorides  had  also 
a  solvent  effect  on  silica,  though  not  to  a  great  extent 

And  here  he  must  beg  them  to  notice  the  smaller  bottle  before 
him,  which  contained  gelatinous  silica.  Flint  jelly  would  not,  perhaps, 
be  an  inappropriate  name  for  it,  as  it  was  made  from  a  flint.  This 
was  silica,  united  with  the  elements  of  water  :  hydrated  silica.  It  was 
slightly  more  soluble  in  all  solutions  than  the  white  powder  from 
which  all  water  had  been  driven.  This  distinction  of  solubility  also 
occurred  in  Nature,  and  the  hydrated  was  termed  opal-silica.  It  was 
not  met  with  in  a  crystalline  or  semi-crystalline  form,  that  which  was 
he  would  term  quartz-silica.  The  distinction  between  the  two  was  not 
absolute,  but  would  serve  their  purpose  for  the  time.  Further,  the 
oxide  of  silica  was  termed  also  silicic  acid.     For  this  reason.     If 
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carbonate  of  soda  be  melted,  and  if  vhile  in  this  state  powdered  Sirt 
be  added  to  il,  a  slight  effervescence  was  caused  :  the  ^ilioi  un'neil 
with  the  soda,  discharged  the  carbonic  acid,  and  formed  a  silicate  of 

What  now  was  the  bearing  of  these  facts  on  the  silica  which  nas 
found  dissolved  in  the  water  of  rivers,  springs,  and  lakes.  We  are  not 
surprised  to  find  ihai  the  water  of  Loch  Katrine,  though  its  tnliiUjriM 
might  have  run  for  tniles  over  rocks  containing  from  60  to  7opeFCent. 
of  silica,  contained  not  one  part  in  a  million  (by  weight)  of  this  sub- 
,  stance,  while,  on  the  other  hand,  that  from  Trafalgar- square,  coming 

'•  from  the  chalk    and    holding  in  solution  alkaline  carbonates  and 

chlorides,  contained  13.  Bearing  in  mind  that  a  hot  alkaline  sotutioa 
was  capable  of  dissolving  large  quantities  of  silica,  we  saw  how  it  vii 
that  the  mineral  waters  of  Vichy,  highly  charged  with  carbonate  of 

'  soda,  contained  122  parts  in  a  million,  that  the  water  of  Plotnbierei 

after  passing  over    Roman  cement  deposited  in  their  efflux  qto/. 

i  ^  Having  learnt  from  experience  that  ivater  charged  with  carbonic  acid 

could    dissolve    silicates,  we  were  not  surprised  to  find  that  Karis- 

j  bninnen  in  SUesia,  which  contained  406  cubit  centimetres  in  a  litre  ol 

carbonic  acid,  should  hold  dissolved   72  parts   in  a  million  of  silica. 

I  Knowing  that  pressure  and  heat  were  aUke  favourable  to  the  soluaon 

I  of  this  substance,  we  learned  tlie  cause  of  the  splendid  stalagmites  of 

opal-silica  round  the  Geysers  of  Iceland,  and  the  terraces  of  the  same 

I  substance,  300  feet  high,  round  those  of  the  Colorado  district    Befott 

!  them  was  a  fine  specimen  of  this  hydratcd  silica  from  the  great  let 

]  landic  Geyser. 

Although  as  a  rule  an  analysis  of  sea-water  discovered  to  them  but 
!  a  very  small  proportion  of  silica  among  its  constituents— seldom 

amounting  to  more  than  a  trace,  though  in  one  case  (from  the  English 
Channel)  it  rose  to  16  parts  in  a  million— yet  the  existence  of  diatom? 
in  enormous  quantities  in  some  parts  of  the  ocean  was  an  imporunl 
fact  with  regard  to  its  presence.  It  had  been  found  in  even  large  pro- 
portions in  the  anhes  of  sea-weeds.  Those  of  the  common  DeUturU 
'■  Saii^uinea  yielding  no  less  than  12  per  cent  of  this  substance.    The 

fact,  however,  of  siliceous  sponges,  such  as  the  beautiful  Euplectella, 
composed  wholly  of  pure  silica,  growing  at  the  bottom  of  the  sea, 
spoke  louder  than  any  analysis,  as  to  its  being,  at  any  rate  in  some 
places,  more  perhaps  than  in  others,  an  important  constituent  of  s«a- 
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water.  Professor  Wyville  Thompson  in  the  cruise  off  the  north  coast 
of  Scotland  procured  no  less  than  40  vitreous  sponges  in  one  haul  of 
the  dredger. 

And  now  he  would  call  particular  attention  to  some  extracts  from 
a  paper  by  the  same  distinguished  man  on ''  The  Challenger"  expedi- 
tion (vide  Nature  of  December  loth,  1874).    They  were  doubtless 
aware  that  in  the  soundings    of  that    expedition    the    calcareous 
Globigerina  ooze  was  found  to  disappear  at  an  average  depth  of 
1,800  fathoms  and  to  be  replaced  at  greater  depths  by  a  red  clay  made 
up  principally  of  silicates  of  iron  and  alumina.    ''  There  seems  to  be 
no  room  left  for  doubt  that  the  red  clay  is  essentially  the  insoluble 
residue  ;  the  ash  as  it  were  of  the  calcareous  organism  which  forms  the 
Globigerina  ooze  after  the  calcareous  matter  has  been  by  some  means 
removed.     In  this  ooze  siliceous  bodies,  including  the  spicules  of 
sponges,  the  spicules  and  tests  of  radiolarians,  and  the  frustules  of 
diatoms  occur  in  appreciable  proportions ;  and  these  also  diminish  in 
number^  and  the  more  delicate  of  them  disappear  in  the  transition 
from  the  calcareous  ooze  to  the  red  clay.    All  sea-water  contains  a 
certain  proportion  of  free  carbonic  acid^  and  Mr.  Buchanan  believes 
that  he  finds  it  rather  in  excess  in  bottom  water  from  great  depths.     I 
have  already  alluded  to  the  large  quantity  Of  nodules  of  the  peroxide 
of  manganese  which  were  brought  up  by  the  trawl  from  the  red  clay 
area  on  the  13th  of  March.    Any  large  organic  body,  such  as  a  shark's 
tooth,  that  may  happen  to  be  in  the  ooze  is  more  or  less  completely 
replaced  by  manganese ;  and  any  inorganic  body,  such  is  a  pebble 
or  a  piece  of  pumice,  is  coated  with  it.    .    .    .    At  Station  160  the 
trawl  brought  up  nearly  a  bushel  of  nodules  from  the  size  of  a  walnut 
to  that  of  an  orange."    And  this  they  should  remember  notwithstand- 
ing that  the  highest  analysis  of  manganese  in  the  ashes  of  sea-weed 
gave  only  4  per  cent. 

No  one  could  speak  of  the  depositions  of  silica  without  taking 
into  account  one  of  the  most  striking  examples  of  it — a  flint  nodule ; 
and  since  science,  like  Charity,  should  begin  at  home,  it  behoved  them 
especially  to  take  them  into  account.  Chemically^  flint  consisted  of 
about  97  per  cent,  of  silica,  i  per  cent,  of  alumina  and  oxide  of  iron, 
about  2  per  cent,  of  water,  and  commonly  carbonaceous  colouring 
matter.  Of  silica,  a  certain  (varying)  portion  was  soluble  or  opal- 
silica.  Physically,  flint  might  be  briefly  defined  as  a  hard,  semi-opaque, 
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amoiphous  variety  of  silica  with  conchoidal  fracture.  ItmsDntr 
found  crystalline  or  with  mammiliary  or  radiate  structure.  Tht  5nt 
thing  which  stnicic  an  observer  in  our  challc  quarries  and  cuttings  <u 
that  the  flint  lay  in  layers.  Dr.  Mantell  accounted  for  this  by  sip- 
posing  that  streams  of  water  highly  charged  with  siliceous  miner 
streamed  at  interi-ats  over  the  bottom  of  the  sea,  involving  numerous 
small  organisms,  which  became  fixed  in  the  subtranslucent  flint  {»tdpi- 
tated  from  it.  Although  this  theory  was  no  longer  held,  no  oihet 
hadr  as  far  as  he  was  aware,  been  propounded  satis&ctorily  to  iccoust 
for  them.  Personally  he  looked  to  the  result  of  recent  eipeditiims 
to  throw  light  on  the  subject,  as  showing  us  the  conditions  of  tenpen- 
ture,  depth  of  water,  flee,  which  were  more  favourable  to  the  detdop- 
mcnt  of  siliceous  organisms  than  of  calcareous  ones. 

Froltssor  Thompson  says,  in  the  paper  from  which  be  before 
quoted,  "  On  the  4th  of  February  the  tow-net  diaggii^  a  few  (athocu 
below  the  surface,  came  up  nearly  filled  with  a  pale  yellow  gelatinous 
mass.  This  was  found  to  consist  entirely  of  diatoms."  When  M 
accounts  of  "  The  Challenger"  and  Arctic  expeditions  were  publUhed, 
they  would  probably  be  better  able  to  theorize  00  these  flint-layeis. 
But  now  as  to  the  origin  of  those  flints  and  the  singular  phenomenon 
they  presented.  We  found  them  of  almost  all  passible  shapes,  tabuUi, 
spherical,  pear-shaped,  branched,  solid,  hollow,  stratified.  We  found 
the  siliceous  substance  filling  the  tests  of  Echini  ;  solidified  round 
pieces  of  wood,  shells,  sponges,  &c. 

From  the  splendid  collection  of  flints  which  Brighton  owed  to  the 
industry-  and  beneficence  of  Mr.  Henry  Willett,  he  had  taken  the 
stiildng  specimens  before  them  to  illustrate  their  growth  in  all  its 
singular  and  interesting  phases.  Time  would  not  aUow  him  to  notice 
one-hundredth  part  of  all  that  was  worthy  their  attention  there.  He 
must  confine  himself  to  one  or  two  salient  points  in  their  stnictun. 
Take  the  case  of  one  of  those  solid  spherical  nodules  which  wen  not 
uncommon.  Under  the  microscope  a  section  of  flint  often  presented 
to  us  a  mass  of  siliceous  or  silicilied  organisms  cemented  by  uiiceous 
matter.  He  quoted  the  paper  of  Professor  Thompson  to  show  the 
power  of  sea-water  to  dissolve— and  therefore  to  hold  in  solution- 
carbonate  of  lime  and  silex-  They  would  remember  also  his  accouoi 
of  those  nodules  of  manganese.  Had  these  particles  of  silica  a  like 
power  of  forming  nodules  by  aggregation  ?  "I  am  reminded,"  sal's 
Mr.  J.  E.  Taylor  (Story  of  a  Piece  of  Chalk),  "  of  the  way  in  which  the 
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siliceous  material  would  separate  from  the  limy  mud  by  a  proces: 
goes  on  in  the  manufacture  of  [lottery.  When  the  ground  Aim 
been  reduced  to  a  fine  powder,  and  then  mixed  with  clay  in  t 
putty-like  condition,  there  is  a  tendency  in  the  silica  to  separal 
the  rest  and  run  together  into  nodules.  It  was  necessary  to  i 
this  by  constant  agitation." 

Here,  at  anyrate,  might  be  a  possible  solution  of  the  grow 
flint  nodule.  No  one  could  examine  a  collection  of  flints  withou 
struck  by  the  fact  that  organic  matter  had  been  a  most  active  a 
causingthe  precipitation  of  silica  from  its  solution  and  so  of  detei 
the  forms  of  flints.  They  were  well  aware  what  a  large  part  s 
had  borne  in  their  formation.  Sponges  were  generally  develop 
gelatinous  matter,  and  it  was  an  interesting  fact  that  in  an  arti 
prepared  solution  of  silica,  one  of  gelatine  immediately  brough 
a  coagulation  of  it.  Organic  substances  in  their  decay  i 
carbonic  acid.  A  few  bubbles  of  this  gas  passed  through  a  s 
slowly  brought  about  a  coagulation.  There  is  no  body  with 
silica  seemed  to  have  so  much  aihnity  as  a  compound  c 
The  red  stains  in  flint  bore  witness  to  it .  A  solution  of  ferric  ox 
rapidly  precipitated  the  silica  from  its  solution.  Had  time  not 
short  he  should  have  had  great  pleasure  in  showing  them  s 
these  experiments.  To  ihe  power  which  silica  possessed  of  re 
carbonate  of  lime,  and  on  which  Professor  Rupert  Jones  laid  s< 
stress  in  the  formation  of  flints,  he  could  not  do  much  moi 
briefly  allude.  The  most  interesting  problems  in  the  study  a 
bodies  were  to  be  found  connected  with  hollow  flints.  Here  tl 
hadbeon  deposited  round  a  more  orless  perishable  or  soluble  sut 
which,  subsequently  or  contemporaneously  with  the  depositior 
silica,  h^d  been  removed.  But  there  was  one  general  law  connect 
them,  vii,, — that  whenever  the  purer  crystalline  or  semi-crj 
varieties  of  silica  occurred  in  connection  with  flint,  they  were 
found  in  the  inttrior  and  never  on  the  exterior  of  it. 

Gialcedony  differed  from  flint  but  slighdy  in  its  chemical 
tudon,  hut  largely  in  its  structure.  It  was  mammillary,  bot 
stalactic,  with  radiating  fibrous  lines  at  right  angles  to  the  f 
deposition,  It  generally  occurred  lining  or  filling  cavities  ii 
Varieties  of  it  were  Beekite,  Caraelian,  Chrysoprase,  Onyx,  Ag: 
■'ipeciinens  of  these  were  before  them,  mostly  from  his  own  co! 
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He  should  conftne  lumself,  however,  to  the  fint  and  last  of  than. 
The  first,  Deekite,  was  interesting  as  displaying  the  mammillatcid 
structure  with  concentric  and  semi -concentric  rings,  and  as  replacing 
to  a  great  extent  tbe  limestones  on  which  it  was  formed.  In  procns 
of  time  the  limestone  decayed,  and  a  hallow  siliceous  crust  remained. 
The  Beekites  were  found  in  great  numbers  in  the  Triassic  conglomente 
of  Devonshire.  Professor  Rupert  Jones  ("Proceedings  of  the  Geologists' 
Association,  Vol.  iv..  No.  7)  tnced  to  a  similar  cause  tbe  origin  of  the 
potato-stones  found  in  the  Triassic  breccia  of  Somersetshire.  They 
had  a  siliceous  geode,  the  interior  of  which  was  Uned  wiib  quini 
crystals ;  these  last  being  formed  from  the  siliceous  solution  ubich 
filled  the  cavity  after  the  limestone  was  removed.  Some  of  the  man 
beaulifiil  masses  of  chalcedony  were  those  rounded  pebbles  found  on 
the  Sussex  coast,  and  wrongly  termed  moss-agates.  For,  as  Professor 
Jones  remarked,  they  were  not  agates,  and  contained  no  moss.  The 
problems  connected  with  them  for  which  he  wanUd  solutions  were^ 
Whence  do  they  come  ?  Are  they  ever  found  in  the  chalk  ?  Ho> 
are  they  fotmd,  in  geodes  or  hollows  of  flints,  or  are  they  independent 
concretions?  Is  the  large  quantity  of  oxide  of  iron  associated  wiili 
them  an  accident  or  a  necessity  of  their  existence  ? 

"  Agates  are  cither  solid  nodules  of  chalcedony,  usually  in  more  oi 
less  concentric  layers,  or  hollow  nodules  of  the  same  (geodes)  nith 
crystallised  quarti  coating  the  inner  surface  (druses)  or  filling  the 
middle.  The  central  quarti  is  often  amethystine."  liriefly,  an  agate 
was  formed  in  this  wise.  Take  the  case  of  a  highly  vesicular  laia- 
The  cavities  were  formed  when  it  was  in  a  fluid  or  plastic  state  by  the 
steam  and  gases  which  were  developed  within  it.  Most  so-callrd 
igneous  rocks  contained  such  cai^ties  to  a  greater  or  less  exteot. 
Irregular  cavities  were  also  formed  as  the  rock  contracted  in  cooling. 
Liquids  holding  silica  in  solution  found  a  resting  place  in  these  hotlous 
and  deposited  the  silica.  By  and  bye  the  rock  decayed  and  a  banded 
mass  of  chalcedony  and  quartz  crystal  was  lefl  behind,  being  mow 
durable  than  the  rock.  In  illustration  of  this  process  he  had  broughi 
some  exquisite  little  agates  still  in  silu,  from  the  basalt  of  the  great 
Teesdale  dyke. 

Among  the  highly  interesting  problems  connected  with  these 
was  the  cause  of  their  banded  structure.  These  bands  offered  unequal 
resistance  to  the  solvent  powers  of  hydrofluoric  acid  and  to  alkaline 


solutions.  Tbey  were  often  concentric,  generalljr  curved, 
stni^t  lines  ;  sometimes  in  beautiful  folds,  at  oiben  angu] 
bastions  of  fortifications.  Not  less  varied  than  their  fonns 
colours.  How  were  we  to  account  for  the  successive  differei 
molecular  constitution  of  the  agatesceiit  matter  ?  A  portioi 
agate  consisted  of  soluble  or  opal  silica.  Was  it  the  varyin 
or  heat  of  the  solution  out  of  which  it  was  formed  which  ca 
differences  of  crystalline  structure  ?  Was  it  the  intermitten 
ply  of  fluid  injected  or  infiiCTated  into  the  cavities  f  Dana 
stress  on  this  as  the  cause  of  banded  structure.  Mr.  Rusl 
beautiful  and  exquisitely- illustrated  memoir  on  Agates,  in 
volume  of  the  Geological  Magazine,  attached  litde  importa 
He  saw  rather  in  the  agate  a  battlefield  of  crystalline  energ: 
however,  modified  to  some  extent  by  conditions  of  depositii 
truly,  when  we  looked  at  these  pisolitic,  concentric,  and  hen 
depositions  of  chalcedony  in  the  Beekite  and  marked  the  cii 
semi-circular  lines  of  the  agate,  and  often,  too,  the  tin 
concretion  in  the  centre  of  these,  we  could  not  but  allow  I 
crystalline  energy  was  involved  in  the  structure  of  a  banded 

On  the  other  hand,  there  were  two  specimens  befon 
which  the  original  orifices  of  infiltration  were  still  apparei 
which,  too,  it  seemed  that  periods  of  intermittence  in  supply 
ciiemical  constitution,  perhaps  temperature,  of  infiltrated  o 
liquid,  are  strongly  marked.  In  one  of  them,  also,  the  action 
in  determining  the  direction  of  the  parallel  lines  seemed  u 
The  porosity  of  ^ates  was  also  remarkable.  Most  that 
with,  99  out  of  every  loo,  were  in  some  manner  coloured. 
the  agate  was  boiled  for  some  time  in  a  solution  of  sugar,  ' 
absorbed  by  it,  the  stone  was  put  into  oil  of  vitriol — strong 
acid— which  decomposed  the  sugar,  and,  by  depositing  the 
the  pores  of  the  pebble,  gave  it  the  dark  colour  which  was  si 
be  admired.  By  dyeing  them  blue,  the  generally  honest 
enabled  to  palm  off  a  piece  of  coloured  agate  on  the  un; 
traveller  as  a  genuine  bit  of  lapis  lazuli. 

Having  spoken  so  much  of  opal-silica,  he  could  not  leav< 
jectwicboutreferencetoitin  its  purest  natural  form.  Itmight 
as  amorphous  translucent  silica,  with  resinous  fracture  and 
water.    It  was  never  pisolitic  or  reniform  in  structure.     Dtst 


also,  from  other  forms  of  silica  by  lower  specific  gravity  and  greater 
solubility  in  solutions  of  potash.  Its  beautiful  colours  resulted  from 
reflection  and  refraction  of  light  produced  by  peculiarities  of  stmciure 
There  were  several  examples  on  the  table,  differing  slightly  from  Mch 
other  in  purity,  &c.  A  fine  example  of  precious  opal,  in  hlu,  from 
the  porphyry  of  Ciernewitza  in  Hungary,  would  explain  well  how  ii 
had  been  formed  by  infiltration  in  cavities  much  in  the  same  tiuniiei 
as  agates.  A  box  marked  Tabasheer  was  interesting,  as  containing 
specimens  of  this  singular  opal,  formed  in  the  interior  of  the  stem  of 
the  large  Indian  bamboo. 

And  now  that  he  had  followed  the  struggles  of  silica,  as  it  vett,  in 
its  way  through  the  world,  he  had  but  little  time  left  to  devote  to  i 
consideration  of  the  splendour  of  its  builded  geometry,  the  beauir  of 
ils  crystalline  rest.  Various  as  the  forms  before  them  might  appear 
they  were  all  derived  from  the  six-sided  prism  terminated  by  a 
hexagonal  pyramid.  This  was  the  ideal  form  which,  though  it  seldom 
arrived  at,  it  ever  sought  to  gain.  Seldom  was  the  impurity  so  great,  the 
obstruction  so  marring,  impulse  from  within  so  wa)-ward,  or  limiulion 
without  so  repressive,  but  we  could  trace  some  element  of  that  more 
perfect  form  to  which,  under  happier  circumstances,  we  knew  it  would 
have  attained.  The  opacity  of  some  of  the  crystals  was  due  to  the  air- 
bubbles  which  had  been  entangled  with  them  in  their  rapid  crystallin- 
tion.  The  colour  of  many  of  the  specimens  was  owirig  to  oxide  of 
iron,  of  others  to  titanic  oxide  ;  of  the  beautiful  rose-quartz,  to  manga- 
nese. The  delicate  purple  of  the  amethysts  was  too  evanescent  for 
satisfactory  analysis.  As  interesting  to  him  as  the  form  and  colour 
were  the  substances  .which  we  found  enclosed  in  these  crystals.  Rutile, 
mica,  hornblende,  and  epidote  were  among  the  most  frequent  of  these 
enclosed  substances.  It  was  singular  that  while  in  chalcedony  den- 
dritic formations  of  peroxide  of  manganese  were  so  often  found,  they 
were  rarely  met  with  in  rock  crystals.  They  would  look  in  vain  amoog 
that  case  of  specimens  for  dendritic  structures  such  as  vtn 
enclosed  in  the  bits  of  limped  and  opaque  chalcedony.  In  condu;io>ii 
in  writing  this  paper,  he  hardly  hoped  to  add  to  the  sum  of  huoun 
knowledge;  but  if  he  had  succeeded  in  awakening  an  interesting 
subject,  the  study  of  which  had  been  to  him  a  source  of  infinite 
pleasure,  he  should  be  more  than  satisfied. 

Throughout,  Mr.  Pankhurst  illustrated  his  remarks  by  numerous 
and  valuable  specimens. 


The  President  (Mr.  Dennant),  in  thanking  Mr.  Panlchurst  for 
"p-ery  entertaining  paper  on  a  vast  and  interesting  subject,  said  be 
so  the  more  heartily,  because  it  was  only  ten  days  ago  that  he  wai 
on  Mr.  Pankhurst,  on  his  return  from  Switzerland,  and  besought  I 
to  give  them  a  paper.  He  was  suie,  therefore,  that  the  members  wo> 
show  th«r  appreciation  of  the  way  in  which  the  request  had  bi 
responded  to  by  amply  discussing  the  subject  of  the  paper  read, 
saw  several  gentlemen  present  who  were  fully  competent  to  sust 
such  a  discussion,  for  the  paper  really  covered  a  vast  area. 

Mr,  Henry  Willett  said  he  begged  personally  to  express 
great  satis&ction  and  to  convey  his  thanks  to  Mr.  Pankhurst  for 
paper.  It  only  showed  how  sometimes  people  might  live  cli 
together  in  a  large  town,  and  yet  not  know  that  they  were  engaged 
congenial  pursuits.  He  had  great  pleasure  in  making  Mr.  Pankhurs 
acquaintance,  and  he  hoped  and  believed  ihac  it  would  ripen  intt 
friendship.  It  was  curious  that  he  (Mr.  Willett)  had  been  gropi 
about  in  a  field,  hoping  to  ascertain  some  facts  which  might  ihr 
light  on  the  interesting  subject  of  how  chalk  flints  were  deposited,  a 
that  whilst  he  had  only  been  able  to  get  together  the  specimens,  h 
Pankhurst  had,  in  his  laboratory,  been  enabled  to  explain  ma 
phenomena  which  to  him  were  mysteries.  He  was  sure  that  ma 
more  discoveries  would  be  made  on  the  subject.  He  bad  been  indue 
to  take  up  the  special  subject  of  flints  from  having  casually  picked 
iome  specimens  which  seemed  to  him  mther  to  bear  upon  a  the< 
which,  two  or  three  years  ago,  he  should  have  scouted  as  an  impos 
Wny:  He  did  not  now  say  that  it  was  a  fact,  but  that  it  might  be  : 
It  was  a  theory  of  great  interest,  and  he  hop>cd  some  members  of  tl 
Society  would  not  neglect  in  their  walks  abroad  to  pick  up  the  flir 
they  saw,  and  see  if  any  discovery  could  be  made  which  would  thr 
light  on  the  matter. 

The  question  was  this— Were  the  flints  now  in  process 
increasing  their  size  ?  He  did  not  mean  to  say  growing  in  tl 
sense  that  men  grew  i  but  he  had  raster  an  idea  that  there  » 
still  going  on,  in  the  chalk  around  them,  a  process  by  which  t 
sohible  silica  disseminated  in  a  mass  of  chalk,— which  varied 
relative  quantity,  he  was  told,  from  two  to  four  per  cent,— was  gni 
ally  being  dissolved  by  rain  water,  or  water  chaiged  with  carboi 
acid,  or  some  other  chemical  product  derived  from  the  chalk-  -in  sm 
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qoanuDCS,  no  doubt,  but  stiU  being  dissolved,  and  aftenranJs  it- 
deposited  aroui^d  the  nodules.  He  was  heretical  enough  to  saj'  it  «as 
pos»bk — nay,  that  be  believed  it  was  a  fact,  though  he  cmM  not 
prove  it — that  many  of  the  nodules  they  saw  were  annually  getting 
larger-  He  thought  there  was  no  one  who  had  ever  studied  tbe 
fissures  tilled  nith  tabular  flint  but  must  come  to  the  conclusioD  ikt 
tbey  were  of  much  more  recent  date  than  the  nodular  flints.  Fiswti 
seemed  to  hat'c  been  formed  by  the  subsidence  of  the  chalk,  and  these 
fissures  sccnied  to  have  been  apparently  filled  up  by  that  hard  material 
called  fiint  The  study  of  the  tabular  flints  in  the  ndghbourfacKid 
would  be  a  source  of  great  delight,  and  the  student  would  be  alio 
enaUed  to  gather  &cts  which  might  tend  to  throw  some  light  oa  ihe 
mystery  enshrouding  their  formation,  and  ui>on  the  question  as  to 
whether  they  were  still  forming.  This  was  a  point  about  which  he 
wished  to  interest  the  members  of  the  Natural  History  Society.  Wert 
any  facts  now  to  be  obtained  to  tell  them  whether  or  not  flint  is  still 
forming  in  the  chalk  ?  He  belicied  it  was,  and  although  he  was  nrl 
prepared  to  prove  it,  yet  he  hoped  that  they  might  possibly  be  able  to 
do  so. 

Mr,  J.  E.  Haselwood  :  You  could  not  suggest  any  tesi?  That 
is  the  difficulty,  I  suppose  ? 

Hr.  WlLLETT  said  he  thought  the  tests  must  be  such  as  would 
commend  themselves  to  each  individual  mind.  He  had,  in  his  own 
mind,  su^^estcd  that  if  any  one  could  get  into  some  subterranean 
place,  such  as  the  Brighton  Waterworks,  and  if  one  could  extract  a 
flint,  and  put  a  gold  or  silver  thread  round  it,  replace  it,  and  then 
examine  it  after  a  certain  time,  they  might  ascertain  if  there  were  any 
change.  There  might,  however,  be  methods  in  the  laboratory,  (bi 
reaching  the  same  end,  by  subjecting  a  block  of  chalk  (which  had  been 
previously  weighed)  to  the  percolation  of  «-ater,  or  of  different  kinds 
of  water,  to  see  if  there  were  any  change  produced  in  that  way.  He 
would  suggest,  too,  that,  perhaps,  if  certain  portions  of  chalk  con- 
taining portions  of  tabular  flini, — which  in  some  cases  were  to  he 
found  as  thtn  as  nolo  p:iper, — could  be  placed  in  ihe  laboratory',  and 
subjected  to  the  percolation  of  water,  with,  perhaps,  the  addition  0/ 
some  little  weak  galvanic  or  magnetic  force,  some  discovery  might  be 
made.  He  wished  it  to  be  understood  that  he  was  (juile  ignorant ;  ii 
was  merely  a  problem,  in  the  solution  of  which  evcrj  one  had  the  sane 


opportuiuties  as  he  had ;  and  it  was  one  in  whic 
an  interest.  He  had  himself  certainly  ascertain' 
flint  were  filled  up  with  a  kind  of  chaldeonic  dc 
Uinly  of  a  more  recent  date;  Pure  blue  film: 
cortstantly  found  in  flints. 

Mr.  W.  Saunders  said  he  did  not  know  w: 
had  observed  that  crystals  had  the  power  o 
angles. 

Mr.  Pankhurst  replied  that  if  the  angle  of 
off  while  in  the  solution  in  which  it  had  been 
damaged  part  with  the  same  wonderful  straight! 
angle  wliicfa  it  origiitally  had.  The  damage 
•Alitecued  as,  in  course  of  time,  was  a  slif^t  cut 

Mr.  F.  Merrifield  :  Will  there  be  a  scar  1 

Mr.  Pamkhubst  said  that  very  often  no  i 
building  could  be  noted ;  but  that  sometimes  i 
probably  the  solutions  had  differed  in  power. 

Mr.  B.  LoMAX  said  he  remembered  tb: 
tiiggings,  it  was  always  a  problem,  in  days  paf 
extract  gold  and  other  substances,  Including  silit 
least  possible  cost,  and  with  the  least  possible  1 
anxious  to  know  what  form  the  smooth,  hard,  an' 
look  which  covered  grassy  plants. 

Mr.  Haselwqod  said  that  Dr.  Carpenter  ii 
vegetable  bark  of  grasses  might  be  burned  aw; 
would  then  remain  in  threads. 

Mr.  C.  F.  Dennet  said  silica  was  a  com] 
everything  in  Nature,  and  was  a  source  of 
manufacturing  merchant,  who  had  to  get  rid 
nuterial  dut  of  which  stufTs  and  paper  were  man 

Mr.  Merrifield  asked— Supposing  silica,  i 
found  its  way  into  a  cavity  in  sufficient  quantity 
wbich  distinguished  the  gelatinous  silica  from  fli 
so  that  nothing  but  flint  remained,  what  proporti< 
be  represented  by  flint  I 
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al  Meeting  of  Uie  Bbiohioh  akd 
iiETT,  held  in  the  Cunbn't  Boon, 
rch-street,  October  llth  1B7T, 


of  Proceedings,  and  Trannr's 
Mierred,  adopted,  and  entered  on 
eolation  aa  nana! 

[>f  this  Meeting  be  given  to  the 
rary  Treaanier,  and  Eononrj 
ireparing  the  aame. 

len  be  elected  as  Officers  of  tLr 
ar  :— President :  Dr.  Bidcock ; 
lyer;  Cammittee:  Mr.  Benjimin 
It  H.  Willett,  Mr.  J.  Wills,  Mr. 
1  Hallett;  Honorary  SecretuiM: 
Dibatch  Clark ;  Honoraiylilmriui 

of  this  Meeting  be  given  to  the 
[»miiii(t«e,  Honoiaiy  Secretuitf, 
eir  services  during  the  put  ;eai. 

GEORGE  D.  SAWTEK, 

Chairmu. 


of  this  Meeting  be  presented  to 
0  conduct  as  President  during  tlie 


REPORT. 


In  presenting  the  Twenty-fonrth  Annual  Report,  your  Committee 
hive  again  the  pleasure  of  recording  the  continued  prosperity  of 
the  Society. 

l>aring  the  past  year,  two  gentlemen  who  have  been  members 
of  the  Society  since  its  formation,  have  died,  and  the  Committee 
deeply  r^ret  their  loss — ISt.  T.  B.  Home,  who  was  one  of  the 
Tonnden  of  the  Sodety,  one  of  the  first  Secretaries,  and  also 
Honorary  Librarian,  and  on  resigning  the  Seq^taryship  in  1858, 
VIE  appcunted  Honorary  Treasurer,  which  odSce  he  filled 
until  1874,  when  he  was  elected  one  of  the  Vice-Preadents  of 
tlie  Society;  and  Mr.  F.  M.  D'Alquen,  who  took  an  active  part 
in  forming  the  Society  and  in  supporting  it  for  nuiny  years. 

The  financial  condition  of  Uie  Society  is  satisfactory.  All 
its  liaUlitaee  have  been  met,  and  a  sum  of  £13  6b.  6d.  has  been 
eipended  in  the  purchase  of  new  books  and  periodicals,  and 
there  remains  in  the  bands  of  the  Treasurer  a  balance  of 
£T4s.4d. 

The  number  of  Members  has  slightly  increaded  during  the 


Presentations  of  the  following  Books  have  been  received 
during   the    year,    viz,  : — Report   of    Congris     International 


d'AnthropoIogie  et  d'Archeologie  Prehistoriqae  de  la  Swede,  and 

five  Numbers  of  the  Qnaiterlj  Joomal  of  the  Geolo^aJ  Sodetj 

(from  Mr.  Heniy  Wfflett) ;  Index  to  Vols.  1  to  13,  Dr.  J.Lea's 

Observations  on  the  Genus  Unio  (from  Mr.  Thomas  DaTidson) ; 

Copy  of  Paper  "  on  certain  living  and  fossil  fishes,"  \j  lbs  Agnes 

Crane,  read  at  an  Ordinary  Meeting  (from   the  Authoress): 

Descriptive  Catalogue  of  the  Birds  in  Mr.  Booth's  Museum,  Djke 

Road  (from  Mr.  Booth)  ;  Dr.  Caipenter  on  the  Microsoope  (from 

Mr.  Gwatkin) ;  Paper  on  certain  forms  of  Animal  Life  off  the 

Norwegian  Coast,  by  G.  Ossian  Sars ;  Transfusion,  &c.,  by  J.  W. 

MiiUer,  and  Lists  of  the  Insects  of  Norway,  by  H.  Siebke  and 

J.  P.  Scheider  (from  G.  Ossian  Sars) ;  On  the  BranlE,  by  Dr.  J. 

Stevens  (from  the  Author) ;  Account  of  the  GUcier  Garden  near 

Lucerne  (from  Mr.  F.  E.  Sawyer) ;  Report  of  the  Smithsonian 

Institution  for  1875,  Greological  Survey  of  Montana,  by  Dr.F.  V. 

Hayden ;  Bulletins  No.  1  and  2  of  the  Entomological  Commission 

of  the  United  States,  by  Dr.  F.    V.  Hayden ;  Report  on  the 

Rocky  Mountain  Locust  and  other  Insects,  by  Dr.  A.  S.  Paclurd; 

First,  Second,  and  Third  Annual  Reports  of  the  Survey  of  the 

Territories  and  the  Survey  of  Wyoming  and  the  contiguous 

Territory,  by  Dr.  F.  V.  Hayden  (from  the  Department  of  the 

Interior,  Washington,  U.S. A.) ;  Transactions  of  the  Cumberland 

Association  for  the  Advancement  of  Science ;  Proceedings  of  the 

Belfast    Natural    History  and    Philosophical    Society;  Annual 

Report  and    July,    October,  January,  and  April  Numbers  of 

Proceedings  of  the  Geologists'  Association ;  Nos.  33  and  34  of 

the  Journal  of  Quekett  Microscopical  Club ;  Annual  Report  and 

Eighth  YoL  of  Proceedings  of  Cardiff  Natural  History  Societj; 


Report  of  the  School  of  Mines,  Ballarat ;  Part  1,  VoL  3,  Pro- 
ceedings of  \atund  Hutoiy  Society  of  Glugow ;  Fifth  Annual 
Repot  of  Croydon  Microscopical  Club  j  Annual  Report  of  North 
StafFordshire  NatntaUste'  field  Club ;  Sixth  Annual  Report  of 
Chester  Natural  Hiatoty  Society;  Part  1,  VoL  3,  Tranaactions 
i>f  £dinbar^  Getdogical  Society ;  Proceedings  of  the  Eastbourne 
Satoial  History  Society ;  Annual  Report  of  Leves  and  But 
Souex  Natural  History  Society. 

The  Committee  desire  partioularly  to  record  tb^  thanks  in 
acknowledging  the  continued  liberality  of  the  Qovemment  of  the 
United  States  of  America  in  forwarding  many  veiy  valuable 
Torks  on  the  Geography,  Geology,  and  productions  in  Zoology 
and  Botany  of  several  of  the  States  and  Territortes, 

The  following  Books  have  been  added  by  purchase  during 
the  year,  jiz. : — The  Aquarium,  ita  Inhabitants,  &c.  (by  J.  E. 
Tiylor);  Birds  of  Europe,  4  vols,  (by  C.  R  Bree);  Life  of  a 
Scotch  Naturalist  (by  S.  Smiles) ;  Myxomycetes  of  Great  Britain 
(bf  M.  C.  Cooke) ;  British  Aphides  (by  G.  B.  Buckton) ;  Ray 
Society  Pub.;  Vol.  XVI.,  Part  4,  Botany;  and  Vol.  XIIL,  Part  7, 
^iogj;  Linnean  Society;  Wealden  and  Permian  Reptilia  (by 
E.  Owen) ;  Fossil  Brachiopoda  (by  T.  Davidson) ;  Carboniferous 
Foraminifera  (by  H.  B.  Brady);  British  Fossfl  LigoniiB  (by  J. 
Lycett);  Eocene  Bivalves  (by  S.  V.  Wood);  Carboniterous 
Candd  Fishes  (by  R.  H.  'ftaqudr);  Eocene  Mollusca  (by  F.  E. 
Wwsrds  and  S.  V.  Wood) ;  British  Fossil  Elephants  (by  A.  L. 
Adams) ;  Mezozoic  Reptilia  (by  R.  Owen) ;  Paheontographical 
Sodet/s  Pub. 


The  nnmber  of  Books  in  the  1 
of  unbound  PeriocUcala  and  PampU 
Committee  to  report  that  use  of  i 
Public  Free  Library  has  much  increa 

A  donation  of  four  slides — two  ( 
Tissue  infiltrated  with  different  sub 
from  Mr.  J.  Curteis. 

It  will  be  seen  from  the  List  (at 
Societies  associated  with  this  Society,  a, 
are  exchanged,  that  the  Society  is 
throughout  this  country  and  also  in  An 
have  beard  with  pleasure  that  several  < 
been  read  in  this  Society  have  been  coi 
importance  to  be  subeequeuUy  read  bef 
Societies  in  London. 

Your  Committee  have  offered  a  pri; 
collection  of  WUd  Flowers  found  iu  the 
the  present  year,  to  be  sent  in  before  tb 
upon  certain  conditions.  They  hope  tli 
further  promoting  the  study  of  Botany, 
collection  of  the  Wild  Flowers  of  the  Co 

The  Conversazione  was  held  in  the 
,  1st  of  March,  aod  was  very  snccessAil,  a 
win  be  found  in  the  proceedinge. 

The  I^eld  Excursions  aince  the  last 
follows :— October,  1876,  Haoock's  Gate; 


Jime,  Polegate ;  July,  Landng ;  Angust,  Steyning ;  September, 
Henfield. 

The  Annual  Excnraion  took  place  on  the  5th  of  July  U> 
Perensey,  HuratmoDceauz,  and  Hailsham. 

The  thanks  of  the  Society  are  due  to  thoee  gentlemen  who 
have  read  papers,  exhibited  objects,  or  presented  spedmenB  or 
slides  for  the  cabinet,  or  photographa  or  drawings  for  the 
Society's  album;  and,  in  concluding  their  Beport,  your  Com- 
mittee would  ntge  upon  each  Member  of  the  Sodety  to  do  what 
he  can  to  further  the  objects  of  the  Society  and  bring  its  merits 
before  bis  ftienda. 


ABSTRACT    OF    PROCEEDINGS, 

1877-78. 


Oct.  13th  1876. 
ANNUAL  MEETING 

The  ont-gmng  Pk^dent  (Mr.  Dennant)  said  it  wis  cnstom- 
aiy  for  the  President  when  he  vacated  the  chair  to  offer  a  fefw 
valedictoiy  remarks,  and  it  was  only  &ir  to  sof^pose  that  having 
Iiad  twelve  months'  experience  in  the  conduct  of  the  SodeCj 
he  wonld  be  in  a  position  to  offer  some  suggestions  of  a  practical 
nature  with  regard  to  its  future.  He  had,  therefore,  to  ask  tJidr 
forbearance  a  few  minutes  while  he  endeavoured,  in  aqniescence 
with  that  custom,  to  bow  himself  metaphoricallj  out  of  tbt 
position  to  which  they  did  him  the  honour  to  elect  him  a  year 
ago.  He  would  not  weaiy  them  by  recapitulating  the  work  of  the 
year,  but  he  might  be  excused  if  he  summed  it  up— as  he  did 
with  considerable  pleasure — as  a  year  of  marked  success  i^ 
regards  the  character  and  quality  of  the  papers  which  had  Vefi> 
submitted  to  them ;  and  he  begged  very  heartily  to  thank  those 
gentlemen  who  had  read  papers  for  their  able  contributions.  To 
those  kind  friends  who  helped  to  make  the  soir^  such  a  success 
he  also  desired  to  express  his  sincere  thanks.  But  he  would  not 
be  doing  his  duty  if  he  did  not  say  that  the  microscopical 
meetings  during  the  past  year  have  not  been  so  well  attended  as 
they  should  have  been. 

A  certain  few  staimch  friends  have  been  most  constant  id 
attendance  with  their  microscopes,  and  if  a  few  more  nuc^^ 
scopists  would  take  the  trouble  to  bring  their  instruments,  for  the 


more  thoroagh  eladdatioD  of  the  Bubjecte  under  inveatigation,  it 
would  greatly  add  to  the  interest  and  usefulneas  of  these  evenings. 

He  conld  not  retire  &om  the  chair  without  an  allusion  to  the 
perieet  harmony  that  had  prevailed  during  the  year — a  roanltdue 
not  only  to  the  good  fellowship  prevaiUng  among  the  Members, 
but  to  tiie  admirable  maimer  in  which  the  officers  carry  on  the 
work  of  the  Society. 

When  they  thought  of  the  untiring  zeal  of  the  officers  in  the 
interests  of  the  Society,  the  many  years  of  Berrice  they  had 
rendered,  and  the  conspicuous  ability  they  brought  to  timr 
respective  departments  of  work,  they  would  agree  with  him  that 
the  Society  owed  them  a  deep  debt  of  gratitude,  and  on  his  own 
acconnt  he  tendered  to  Mr.  Wonfor  and  Mr.  Onions,  the  Honorary 
Secretaries,  and  to  Mr.  R.  Glaisyer,  the  Honorary  Curator,  his 
sincere  thanks  for  the  kind  assistance  they  had  severally  given  to 
him  on  many  occasions  during  bis  period  of  office. 

Those  who  had  been  long  associated  with  the  Society  could  not 
have  failed  to  notice  that  they  were  gradually  losing,  from  one 
cause  or  another,  the  presence  of  members  who  had  helped  in  a 
marked  manner  to  build  up  and  adorn  the  Society — enthusiastic 
stadentB  of  Natural  History— whose  places  it  would  be  difficult  to 
fill  A  little  oneasineBs  was  felt  lest  the  Society  from  these  losses 
should  in  any  way  sink  into  a  less  useful  and  honourable  podtioiL 
Bat  he  believed  they  had  a  sufficient  number  of  able  and  willing 
workers  amongst  them  to  avoid  anything  like  an  immediate 
collapse ;  still  he  confessed  that  he  felt  some  little  anxiety  hat 
farther  losses  should  so  far  impoverish  the  Society  as  to  diminish 
its  force  and  influence.  Numerically  they  were  strong  and  the 
nnmbers  were  increasing,  but  in  this  respect  they  somewhat 
nsembled  the  tree  that  had  made  wood  and  leaf  at  the  expense 
of  its  fruit  If  this  be  so,  the  question  naturally  arose — How 
could  the  future  health  and  stability  of  the  Society  be  best  insured  i 
A  reference  to  the  laws  of  physiology  would  provide  the  answer. 
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He  referred  to  the  supply  of  the  health  prodncer  and  snsUiner— 
the  blood.  They  knew  that  without  a  rigid  attentioii  to  the 
laws  of  hygiene,  and  a  scrupulous  obedience  to  the  nutrient 
prooesseSy  the  vis  vOm  failed,  and  the  powers  snccumbed  to  s 
premature  decay.  Assimilation  must  be  constantly  goii^  on  if  a 
rigorous  life  was  to  be  enjoyed.  And  in  this  Society,  as  one  after 
another  of  its  strong  supporters  was  removed,  they  wanted  the 
leanimation  of  young  blood. 

They  had  amongst  their  Members  men  of  more  than  oidimry 
ability  and  culture,  who  are  comparatiyely  idle  with  r^ard  to  die 
work  of  the  Society ;  they  might  help  greatly  if  they  would,  and 
he  trusted  this  reminder  to  absentees  would  spur  them  into 
action.  But  it  was  to  the  younger  men,  and  the  more  recent 
Members,  that  he  would  chiefly  address  himself.  Some  of  them 
had  set  an  example  to  the  rest  by  coming  to  the  front  with  good 
and  earnest  work ;  but  a  considerable  number  had  joined  the 
Society,  he  suspected,  more  with  the  idea  of  receiving  than  of 
giying  intellectual  pleasure  and  enjoyment  Possibly  from  their 
own  standpoint,  their  self-estimation  led  them  to  avoid  taking  a 
public  part  in  the  discussions  of  the  Society,  but  from  the  Society's 
point  of  view  they  may  be  depriving  it  of  much  valuable  assistance. 
A  voluble  tongue  was  but  seldom  associated  with  high  intelligenoe, 
and  might  often  prove  a  hindrance  rather  than  a  help  to  scien> 
tific  discussion,  whereas  taciturnity  in  young  men  was  often  united 
to  a  precocious  wisdom.  To  their  taciturn  young  friends  then  he 
would  say  that  the  Society  requires  their  aid. 

Many  of  those  who  felt  warmly  to  it,  were  quite  unaUe  to 
give  it  that  helpful  attention  it  required ;  they  were  hurried  along 
by  the  pressure  of  busy  lives  into  methods  and  habits  of  life  which 
leave  too  little  energy  for  scientific  investigation,  attractive  though 
it  be,  and  their  work  must  of  necessity  be  of  a  desultory  character. 
But  to  those  for  whom  life  appeared  a  long  and  hopeful  fatoie. 
he  would  say — ^They  had  the  power,  as  he  hoped  they  had  the 
will,  of  so  arranging  their  spare  time  as  to  devote  regular  portions 
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of  it  to  intellectaal  recreative  study,  each  as  was  embraced  vithii 
the  sphere  of  the  Socie^s  operations.  Such  a  cnltivation  of  th< 
mintl  ID  early  life  would  supply  them  with  thosedelightiul  resource* 
for  the  leisure  of  later  years,  when  men  desire  to  relinquish  thei 
hold  of  their  ordinary  avocations,  and  when  many  a  man  found  ti 
his  sorrow  that  he  has  few  ideas,  save  those  sillied  by  his  ledge 
and  his  cash  hook. 

The  occasional  hut  regular  study  and  investigation  of  one  o: 
more  departments  of  Natural  History  cannot  but  impart  a  health^ 
and  beneficial  tone  to  the  mind,  for  the  man  that  is  dealing  witl 
and  m«r«h filing  factfi  for  the  purpose  of  arriving  at  what  is  ai 
exact  scientific  truth,  must  per  force  of  such  mental  training 
become  a  lover  of  truthfulness.  George  Eliot  very  aptly  say 
that  "  Science  is  properly  more  ecrupuloos  than  dogma.  Dognu 
gives  a  charter  to  mistake,  hut  the  very  breath  of  Science  is  i 
contest  with  mistake,  and  must  keep  the  consdeoce  alive." 

He  was  ncft  asking  them  to  devote  all  their  spare  time  b 
Science.  This  would  be  neither  reasonable  nor  dedrable ;  neithe 
was  it  advisable  to  give  exclusive  attention  to  one  subject  alone 
be  that  subject  even  their  source  of  living.  He  could  not  di 
better  than  recommend  for  their  perusal  a  series  of  very  abl 
articles  from  the  pen  of  Dr.  Richardson  on  "  National  Health,' 
appearing  in  Good  Wards  for  the  last  few  months,  so  fiill  of  stronj 
common  sense  and  wisdom. 

Speaking  of  the  tendency  there  is  of  working  in  grooves,  ant 
attaining  what  is  called  perfection  in  special  departmento  of  Art 
iidence,  and  literature,  he  says — "  To  some  extent  this  division  i 
perhaps  a  necessity,  but  carried  into  such  minuteness  as  at  presen 
exists,  it  is  hurtful  beyond  expression.  The  ideal  of  individna 
perfection  in  the  performance  of  the  one  particular  art  or  craft 
withont  divendty  of  occupation, — ^that  is  to  say,  the  devotion  of  j 
life  to  a  single  intent  or  purpose,  is  of  all  exercises  the  mos 
minous  to  the  vital  nervous  power.     It  brings  the  whole  nervou 
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energy  into  concentration  upon  special  sets  of  the  motor  instru- 
ments of  the  body,  and  before  maturity  is  attained  the  liTiiig 
man  is  transformed  into  an  automatic  mechanism,  which  becomes 
so  distinctive  that  no  other  motion  except  that  which  the  balni 
directs  is  tolerable.  Limitation  of  view,  limitation  of  knowledge, 
of  thought,  of  sympathy,  of  muscular  moyement,  becomes  a  second 
nature,  and  leads  to  dependence  of  one  man  on  tbe  other  and 
others,  until  the  perfect  master  in  his  own  department  is  a  helpless 
child  so  soon  as  he  is  out  of  his  narrow  sphere. 

He  hoped  that  in  the  remarks  he  had  felt  it  his  duty  to 
make  he  had  not  assumed  too  preaching  a  tone ;  such  was  fiirtliest 
from  his  intention ;  but  he  was  aware  that  through  the  kindness 
of  the  Press  (to  which  they  were  so  much  indebted  for  the 
admirable  reports  of  their  proceedings),  his  remarks  might  reach 
the  eye  of  some  of  those  absent  Members  of  whom  he  was  thinking 
and  whose  co-operation  he  was  anxious  to  enlist.  But  some 
might  say,  '^  it  is  all  very  well  to  give  us  this  advice,  but  we  are 
mere  tyros  in  Science,  and  we  have  no  companions  to  lure  as  to 
these  pleasant  paths,  and  help  us  in  our  feeble  efforts.  "  To  sodi 
he  would  say  that  he  believed  there  were  gentlemen  in  the  Society 
who  would  be  willing  to  help  them. 

A  most  valuable  suggestion,  made  some  time  since  by  their 
esteemed  Honorary  Secretary,  Mr.  Wonfor,  for  the  verification  of 
the  fauna  and  flora  of  the  county,  namely,  the  establishment  of 
sections  for  the  study  of  various  subjects,  was  so  far  carried  oat 
that  they  had  three  departments  provided  for  at  present,  with  a 
Chairman  and  Secretary  for  each,  who  were  merely  waiting  for  the 
co-operation  of  any  Members  who  might  thus  wish  to  specialize 
their  work.  The  subjects  were  entomology,  botany,  and 
vertebrate  zoology.  And  he  felt  from  what  he  knew  of  those 
gentlemen,  that  they  would  be  very  ready  to  welcome  any  students, 
and  help  them  in  the  acquisition  of  even  elementary  knowledge 
upon  these  subjects.  He  would  therefore  urge  them  to  enrol 
themselves  and  see  what  a  winter's  work  would  do  to  encourage 


15 

them.  Sectioiul  work  of  this  kind,  rocMMfidly  carried  oat,  conU 
not  bat  be  a  great  benefit  both  to  themselves  uid  the  Society,  and 
in  a  compsratiTely  short  time  they  voald  find  thenmlTes  in 
the  happy  podtion  of    never  having  a    dearth  of  papers  or 


In  conclusioii,  he  thanked  them  most  vaimly  for  the  kind 
consideration  and  attention  they  had  pud  to  the  chur  daring  his 
occupation  of  it  In  accepting  the  honour^Kine  of  the  greatest 
honoors  of  hie  life — ^he  felt  that,  however  incompetent,  be  ought 
not  to  shrink  from  doing  what  appeared  to  be  his  dnty,  and  that 
he  would  try  and  do  his  best  for  the  Society.  He  was  fnlly 
conscioos  of  having  fallen  far  short  of  what  he  wonid  wish  to  have 
done,  bat  he  had  been  snstained  throaghout  by  the  thought  that 
they  would  be  geuerous  eoough  to  throw  the  mantle  of  charity 
ovN  his  Dumeroas  shortcomings.  He,  theu,  with  great  pleasure, 
asked  Hr.  G.  D.  Sawyer  to  assume  the  presidency  of  the  meeting, 
for  that  gentleman  took  great  interest  in  the  work  of  the  Society, 
and  had  been  intimately  associated  with  its  management  for  many 
years ;  and  he  knew  Mr.  Sawyer  would  fulfil  the  duUes  of  the 
office  with  ability  and  seal,  and  he  wished  them  health  to  enjoy 
ite  pleasures. 

Mr.  G.  D.  Sawyzk,  the  new  Prerident  took  the  chair,  and 
thanked  the  Members  of  the  Natural  History  Society  very 
sincerely  for  the  honour  they  had  done  him  in  asking  him  to 
predde  over  their  meetings  during  the  ensuing  year. 

He  did  not  hesitate  to  acknowledge  that  he  considered  it  a 
very  high  honour  to  be  called  to  the  presidency  of  a  Society 
hoMing  such  an  influential  podtion  in  die  town  as  the  Brighton 
and  Sussex  Natural  History  Society  does.  This  position  has  been 
a  steadily  but  surely  advancing  one,  and  he  felt  warranted  in 
affirming  that  the  esteem  in  which  it  is  held  by  their  fellow 
townsmen  is  second  to  none,  and  is  still  increasing.  Month  by 
month  had  seen  the  increase  of  (hw  roll  of  Members  by  the 
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addition  of  the  names  of  men    of 
mind,  beot  upon  the  poesession   of 
to  them.     Eyen  that  vary  evening 
rule  of  steady  increase — 4^hey  had 
Members  from  whose  presence  and 
find  benefit. 

The  information  furmshed  to 
meetings  and  miroscopical  evenings 
moat  int«reBting  and  instructive  chaj 
variety.  And  as  to  their  soirees — bv 
it  was  acknowledged  that  they  hsd  I 
succeesea.  But  the  very  fact  that  oil  tl 
to  the  natural  timidity  with  which  om 
bidding  to  attempt  to  occupy  so  pror 
President  of  such  a  Society ;  and  he  asi 
and  they  would  agtte  with  him  that  Ite 
the  office  if  he  did  not  feel — a  heavy  res 
him  as  he  yielded  to  their  request  and  t<y 

He  hod  delighted,  in  his  quiet,  retire 
Member,  in  listening  with  increasiDg:  enjo 
and  interesting  facts  and  reasonings  broug. 
their  very  able  and  efiicient  Members ;  au( 
him  well  still  to  have  quietly  retained  thoa 
it  waa  now  their  will  that  be  should  (o 
enjoyable  position  of  retirement,  and  take 
prominent  duty  upon  which  he  noir  ent 
promise  that  he  would  fulfil  the  duties  of  the 
his  ability,  stimulated  by  the  consciousness  ol 
accepting  a  positon  that  had  been  filled  with 
able  men  that  had  preceded  him  in  the  ; 
whom  he  hod  the  pleasure  of  meing  before  . 
by  an  earnest  desire  that  nothing  duriog  his  i 
occur  to  tarnish  the  honour  noir  resting  upon 
feel  encouraged  by  the  recoUectioii  of  the  sf  m 
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nanifestod  ^th  the  efforts  of  those  in  o£Sce,  and  the  unTarying 
dsdness  with  whidi  they  had  yielded  all  needful  help  to  them  in 
varying  oat  their  duties ;  and  he  waa  sure  they  would  stand  by 
bin  in  his  effort  to  fulfil  those  duties.  He  had  also  been  long 
enoigh  among  them  to  know  how  thoroughly  he  could  rely  on 
the  indefatigable  help  of  their  esteemed  Secretaries — a  host  in 
thenselves !  Would  that  their  good  friend,  Mr.  Wonfor,  woe 
«ntire.7  restored  to  his  woat«d  health  and  vigour.  But  even 
this  wculd,  he  trusted,  prove  true  at  no  distant  period,  and  that 
they  wtuld  still  have  his  cheery  voice  and  quick  wit  animating 
them,  aid  his  valuable  remarks  instructing  them  in  their  meetings 
as  they  kad  so  often  done  in  times  past 

If  he  might  m^e  two  or  three  personal  remarks  he  would 
venbire  to  say  that  it  was  no  new  thing  for  him  to  be  associated 
with  those  who  were  seeking  by  patient  enquiry  to  obtain 
mcreased  knowledge  and  elevate  the  mind. 

If  they  would  not  smile  at  him  for  going  back  so  far  into  the 
past,  he  would  say  that  as  long  as  thirty-eight  years  ago  he  waa 
connected  with  a  band  of  young  men,  meeting  every  week  for 
mutual  improvement  in  the  offices,  and  under  the  presidency  of 
one  of  the  ablest  solicitors  of  the  town — the  late  Mr.  William 
Penfold — at  which  they  had  each,  in  rotation,  to  read  an  essay. 
It  might  interest  them  to  hear  that  one  of  that  little  band  of 
students  was  Mi.  Abbey,  the  now  Mayor  of  the  town,  and  that 
he  had  the  pleasure  at  that  time  of  hearing  him  read  a  very 
interesting  paper  on  the  steam-engine. 

His  pathway  soon  afterwards  was  across  the  ocean  to  North 
America,  and  five  of  the  most  active  years  of  his  life  were  spent  in 
the  United  States  with  plentiful  opportunities  of  observing  the 
nataral  phenomena  of  that  grand  country,  with  all  its  busy  life, 
its  quick  perceptions,  and  its  noble  aims.  Splendid  courses  of 
lectures  on  physiology  and  other  scientific  subjects  were  being 
delivered  in  Kew  York  during  bis  two  years'  residence  in  that 
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great  dij,  and,  of  oonne,  he  did  not  attempt  to  resist  the  stiui^ 
attraction  that  such  lectures  had  upon  his  mind,  bat  atteoM 
them  with  great  delight  and  ksting  profit  Dat7  called  him  !»ck 
to  his  native  land,  and  to  his  native  town  of  Brighton,  snd  he 
soon  found  congenial  spirits  in  the  then  flourishing  Atheiwom, 
and  for  many  years,  until  its  dissolution,  occupied  a  place  on  its 
Committee,  and  for  a  time  filled  the  office  of  Mediator  in  ite 
Discussion  Society. 

Simultaneously  with  his  efforts  in  connection  with  the  Atke- 
nanim  he  was  endeavouring  to  promote  the  success  of  the  Toung 
Men's  Ohristian  Association  of  this  town  as  a  memhtf  of  its 
Committee,  and  was  appointed  (in  conjunction  with  Ur.  Henry 
Willett)  as  a  delegate  to  the  International  Conference  of  Young 
Men's  Christian  Associations  that  met  in  Paris  in  1855,  daring  the 
period  of  the  first  French  International  Exhibition  and  the  visit  of 
our  beloved  Queen  and  Prince  Consort  to  the  capital ;  and  list, 
though  not  least,  for  a  period  of  twelve  years  he  had  had  the 
great  privilege  of  being  a  Member  of  their  excellent  Society,  and 
in  their  midst  had  passed  many  of  the  happiest  hours  of  hb  life, 
acquiring  information  that  he  was  sure  had  elevated  his  mind, 
and  becoming  acquainted  with  the  wonders  of  creative  wisdom 
that  had  often  led  his  mind  from  nature  up  to  nature's  God. 

He  must  be  pardoned  if  he  had  trespassed  on  their  time 
and  patience  with  these  purely  personal  details,  as  he  felt  it  due 
to  himself,  as  weU  as  to  them,  that  he  should,  as  best  he  coali 
justify  his  position  in  the  presidential  chair  that  night  by  showing 
that  it  was  quite  consistent  with  his  whole  past  histoiy— thit 
whatever  duty  presented  its  claims  upon  his  service  in  connection 
mth  an  inquiry  after  further  knowledge,  his  one  principle  hsd 
always  been  to  accept  that  duty  and  to  try  and  fulfil  it  to  the  hest 
of  his  power. 

By  their  help  and  relying  on  their  kind  sympathy,  he  now 
»at  down,  promising  to  do  his  best  to  fulfil  his  duty  as  President 
of  their  valuable  and  important  Society. 
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Mr.  J.  £.  Haselwood  expressed  his  pleasure  at  seeing  Mi*. 
Sanger  in  the  presidential  chair,  and  proposed  a  hearty  vote  of 
thants  to  Mr.  J.  Dennant  for  his  able  conduct  in  the  chair  during 
the  pst  year.  The  Ex-President  he  highly  complimented  for  his 
constant  attention  to  his  duties,  not  being  absent  from  one  meet. 
ing  of  ^«he  Society  during  bis  tenure  of  office,  he  beUeved,  and 
thereby  showing  that  his  heart  was  with  them,  and  setting  a 
praisewoithy  example  to  other  Members.  He  heartily  wished 
that  some  of  these  would  oftener  appear  at  the  meetings  of  the 
Society  than  they  did,  and  not  be  content  with  merely  reading 
the  newspaper  reports  of  these  meetings  at  home.  Much  as  the 
Society  was  indebted  to  the  press  for  the  admirable  way  in  which 
it  recorded  their  proceedings,  the  publicity  it  gave  to  them 
tended  to  lessen  the  attendances  at  their  meetings.  This  was 
not  pleasant  to  contemplate,  for  almost  always  something  was 
cropping  up  upon  which  some  Member  could  give  the  Society 
useful  information.  He,  therefore,  hoped  the  example  of  the 
Ex-President — ^and  that  which  would,  no  doubt,  be  set  by  the 
new  President — ^would  be  followed  by  many  who  had  in  the  past 
been  irregular  in  their  attendances. 

Concluding,  he  alluded  to  the  difficulty  which  a  President 
had  to  contend  with  in  his  endeavours  to  please  every  Member, 
and  to  the  successful  way  in  which  Mr.  Dennant  had  overcome 
that  difficulty. 

Mr.  A.  DowsETT  seconded  the  motion,  supporting  what  Mr. 
Haselwood  had  said  in  praise  of  Mr.  Dennant. 

The  Chairbian  also  joined  most  heartily  in  the  commenda- 
tions accorded  Mr.  Dennant,  and  then 

The  motion  was  cordially  agreed  to. 

The  £x-President  acknowledged  the  compliment,  assuring 
the  Meeting  that  the  measure  of  success  which  had  attended  his 
efforts  during  the  past  year  had  been  due  to  the  support  of  the 
Members,  and  thanking  the  Members  for  that  support. 
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This  oonduded  the .  business  of  the  Atmni^l  Meetm^  nd 
there  followed  an 

ORDINARY  MONTHLY  MEETING. 

Mr.  A.  BiGOE  presented  to  the  Societj,  by  leitter,  a  prntting 
of  a  sheldrake,  by  the  late  Prideanz  J.  Sdby,  of  Torrell  Home, 
Northumberland,  the  anthor  of  "  Selb/s  Britiah  OrmthfoioQrr 
who,  the  donor  remarked,  was  an  admirable  artiat^  besides  hang 
a  most  learned  naturalist 

Mr.  A.  DowssiT  sabmitted  for  examination  trae  and  fiike 
specimens  of  the  Colorado  potato  beetle,  and  explained  that  the 
'*  false  "  insect  was  not  injarious  to  the  potato,  feeding  on  some 
allied  plant  He  also  pointed  out  that  there  was  a  possibilitjr  of 
the  "  true  "  beetle  finding  its  way  to  England  from  America— 
where  the  specimen  submitted  had  been  found — by  being  brought 
over  the  Atlantic  in  yessels  laden  with  potatoes,  especially  if  the 
potatoes  were  put  into  the  vessels  with  the  haulm  of  the  plant 

The  larvsB  of  the  insect,  being  soft  like  ma^ots,  were  not 
likely  to  be  brought  over  the  water,  as  they  would  scarcely  escape 
being  crushed,  either  during  the  loading  or  unloading  of  the 
vessels.  The  differences  between  the  "  false  "  and  "  true  "  beetle 
were  said  to  be  that  in  the  former  the  two  lower  Uack  lines 
but  one  on  each  elytron,  or  wing-sheath,  were  united  at  the 
base,  while  the  lines  on  the  wing-sheaths  of  the  ''true"  beetle 
were  wholly  separate  and  distinct,  and  that  the  '^false"  beede 
was  generally  larger,  brighter  in  colour,  with  fewer  markings  on 
the  thorax  than  the  ''  true  **  one. 

^  The  President,  Mr.  O.  D.  Sawyer,  showed  a  sponge  from 

the  Phillipine  Islands,  North  of  Australia  (EupUcfdla  JspergiUm)^ 
It,  he  said,  was  only  the  skeleton  of  the  sponge.  In  its  living 
state  the  framework  was  veiled  by  a  delicate  gelatinous  tiHoe. 
The  texture  had  been  compared  to  lace. 
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The  Bev.  J.  Hannington  exhibited  varietieB  of  birds'  ^gs.. 

On  behalf  of  his  brother,  CoJonel  Hannington,  the  Bev.  J. 
Hanninoton  stated  that  the  house  and  grounds  of  the  former, 
at  HuTstpierpointy  would   be   thrown    open    on    Saturday  to- 
Members   of  the  Sodefy   taking   part  in  the  Society's  field 
excanion  on  that  day. 


October,  26th,  1876. 
MICROSCOPICAL  MEETING. 
Mr.  G.  D.  Sawyer,  the  President,  showed,  under  the  micro- 
scope, spinnerettes  of  spider,  vegetable  stellar  tissue,  spicules  of 
gorgonia — section  of  skin  from  leg  of  an  ox,  a  house  fly — ^palate 
of  a  irockus,  &c. 

Mr.  B.  Glaisyer  selected  diatoms  and  other  fine  specimens. 

Mr.  Glaisyer,  in  the  absence  of  the  Hon.  Secretaries,  read 
an  invitation  to  the  Members  from  Mr.  Henry  Lee,  F.L.S.,  Con- 
sulting Naturalist  to  the  Brighton  Aquarium,  and  the  President 
of  the  Croydon  Microscopical  Society,  to  their  annual  soiree,  on 
the  29th  November.  Mr.  Lee  had,  the  Chairman  said,  been  a 
very  kind  and  obliging  Member  of  the  Society,  and  he  hoped  that, 
consequently,  many  Members  would  regard  it  as  a  duty  to  respond 
to  his  invitation.  He  would  take  with  him  a  microscope  and  show 
some  interesting  specimens. 

With  reference  to  their  next  regular  meeting,  he  remarked 
that  it  happened  to  be  fixed  for  the  evening  of  the  9th  of  Novem- 
beT'—the  night  on  which  the  next  Mayor^s  inaugural  banquet 
would  take  place — and  as  the  Mayor-Elect  (Mr.  Alderman  Lamb) 
bad  been  kind  enough  to  invite  some  of  the  Members  of  the 
Society  to  be  present  on  the  occasion,  he  would  suggest  that  the 
regular  meeting  should  be  postponed  for  a  week — ^till  the  16th 
Kovember. 

It  was  unanimously  agreed  to  act  upon  the  suggestion. 
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NOVEBCBER  16th. 

Mr.  B.  LoHAX,  on — 

THE   CONSTANCY   OF  CERTAIN  NUMBERS  IN 

NATURE. 

The  subject  of  this  paper  is  so  different  to  those  -which  ut 
'generallj  brought  before  you  as  to  render  some  explanation,  if  not 
apology,  necessary.  In  the  earlier  days  of  learning  eyeiyone 
knows  how  much  importance  was  attached  to  the  recorreDce  of 
particular  numbers.  The  so-called  science  of  Astrology  was  based 
entirely  on  the  cycles  in  which  history  had  been  found  to  reyolTe, 
according  so  strangely  with  those  recognised  by  the  astronomer. 
The  belief  in  a  coming  millenium,  so  interwoven  with  the  histoij 
of  the  Christian  church,  seems  to  have  had  at  first  no  better 
foundation  than  the  continual  recurrence  of  the  number  seven  in 
Holy  Writ,  leading  the  earlier  Jewish  writers  on  theolc^  to 
speculate  on  the  possibility  of  this  world's  history  being  that  of  a 
mighty  week,  made  of  **sl  thousand  years  for  a  day,"  whose 
Sabbath  was  the  millenium.  In  the  field  of  Natural  Histoiy,  the 
uniformity  of  numbers  was  insisted  upon  from  Aristotle  to  Bacon, 
who  in  his  "  Novum  Organum,"  notices  the  supposed  fiict  of  the 
serpent  family  always  arranging  themselves  in  four  curves.  Nor 
were  the  Mathematicans  slow  to  foUow  the  fieishion.  With  the 
Arabic  numerals  and  the  decimal  notation  came  curious 
disqubitions  on  the  properties  of  number  nine,  the  formation  ot 
magic  squares,  and  the  series  into  which  their  sums  arranged 
themselves.  In  fact^  the  study  of  series,  arithmetical  and 
algebraical,  is  our  modem  sacrifice  at  the  same  altar,  and  the 
results  have  been  of  the  greatest  practical  utility.  We  cannot  to- 
day pass  by  as  foolish  those  who  in  earlier  times  obserred 
recurring  numbers.  Kepler,  whose  name  must  ever  stand  hi^ 
on  the  roll  of  astronomical  fame,  was  no  mathematicans  no  chemist, 
no  inventor;  he  merely  observed  recurring  numbers.  Yet 
Kepler  defined  the  place  of  an  unseen  planet  that  otheis  were  to 
discover  in  the  form  of  a  group,  and  established  three  laws 


23 

which  Newton  afterwards  proved  mathematically — Newton,  who> 
was  himself  a  stadent  of  numbers,  and  wrote  much  on  the  cycles 
of  History  as  compared  with  those  of  Astronomy.  Linnaeus,  too, 
was  an  obseirer  of  numbers,  and  his  well  known  system  of 
classification  is  founded  strictly  on  numerical  coincidence.  The 
theory  is  artificial,  but  the  result  is  not  so,  as  the  following  groups 
are  kept  separate : — ^The  Orchide»,  the  Compositae,  the  Labiate, 
the  Scrophularinse,  the  SanunculacesB,  the  Bosacese,  the  Um- 
belliferse,  the  Crucifene,  the  Cyperacese,  and  the  Gramineae 
With  such  example  before  me,  I  need  not  fear  to  seek  for  constant 
numbers  in  Nature.  To  me,  at  leait,  it  appears  that  what  Nature 
has  thought  worth  doing,  I  may  well  think  worth  studying.  At 
any  rate,  as  an  old  philosopher  has  said,  ''Homo  sum,  nihil 
humanum  mihi  alienum  puto,"  I  may  fairly  add  ''I  am  a 
naturalist ;  nothing  natural  is  uninteresting  to  me." 

Li  following  the  series  of  numbers  from  zero  to  infinity,  we 
notice  that  the  prime  numbers,  or  those  that  contain  no  active 
factors,  although  they  appear  to  follow  no  regular  series,  diminish 
rapidly  in  number.  Thus  commencing  with  1,  2,  3,  they  drop  oflT 
to  5,  7,  11, 13,  and  dwindle  down  to  such  rarm  aves  as  31,  37,  41. 
In  our  search  we  must  likewise  expect  to  find  the  smaller  numbers 
most  constant,  and  the  larger  ones  rare,  absent,  or  of  doubtful 
value,  as  being  repetitions  of  their  factors. 

NaturaDy  we  commence  with  Number  One.  And  here  I  am 
obliged  to  confess  a  faOure.  The  Naturalist  seems  to  be  in  the* 
position  of  Hood's  Postman —  "He  hardly  seems  to  know 
there  is  a  Nimiber  One."  After  very  careful  thought,  I  am 
unable  to  find  a  single  item  of  nature,  animal,  vegetable,  or 
mineral,  that  can  claim  the  place  of  unity.  The  seeds  of  certain 
plants  are  called  monocotyledonous,  but  the  case  is  merely  one  of 
partial  abortion,  as  is  proved  by  the  plant  being  a  strictly  dual 
structure,  with  stamens  and  pistils.  The  Spores  of  the  Cryptogamia 
have  scarcely  a  better  daim.    Wherever  the    microscope    has 
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reached  these  little  organisms  the  development  of  some  fonn  of 
sexnal  apparatus,  of  Archegonia  and  Antherizia  has  betrayed  the 
dual  character.  If  we  trace  down  the  animal  to  his  original  ctJ] 
nucleus,  we  find  an  organism  contmnally  multiplying  itself  by 
fission — division  into  two — and  thus  here  we  have  the  same 
difficulty  in  saying  that  unity  is  reached.  Even  the  minoal 
world  fares  no  better,  since  all  the  modem  chemists  have  agreed 
to  represent  the  smallest  portion  of  free  matter  by  a  mdecole 
composed  of  two  atoms. 

When  however  we  come  to  tlie  consideratioii  of  Number 
Two,  there  is  no  difficulty  in  finding  examples.  All  animated 
nature  is  dual  The  smallest,  simplest  animal  we  know  is 
symmetrical,  having  two  sides  alike.  The  Pleurobrachia  may 
be  taken  as  the  type  of  the  form  of  which  the  Annulosas  are  built 
up ;  a  mere  jelly-like  ball  with  two  long  tentacles,  one  placed  on 
«each  side.  Such  an  animal,  having  legs  instead  of  tentacles,  a 
distinct  ganglion  in  the  centre,  hsemal  and  digestive  processes 
forms  the  typical  **  somite."  A  number  of  these  somites  joined 
together  forms  an  annulose  animal,  and  the  junction  of  three  or 
more  rings  into  a  head  or  thorax  determines  the  differ^ceof 
Insect,  Arachnid,  or  Ecrustacean.  An  annulose  animal  is  therefon; 
a  continued  multiple  of  two,  and  even  those  organs  which  are 
apparently  simple  are  really  dual  Thus  the  butterfly's  tmnk  is 
composed  of  two  pieces — the  bee's  sting  has  a  double,  or 
symmetrical  sheath.  The  Vertebrata  may  probably  be  looked 
upon  as  two  annulose  structures  arranged  longitudinally ;  the 
one  represented  by  the  brain  and  spinal  column,  the  other  by  the 
ventral  portion  of  the  body  with  the  digestive,  haenal,  and 
sympathetic  nervous  processes — ^but  whether  this,  be  so  or  not, 
the  dual  character  is  distinct  throughout.  We  have  two  ears, 
two  eyes,  two  nostrils ;  our  brain,  our  heart,  our  dental  arrange- 
ments are  double,  and  though  this  paper  is  not  intended  to  deal 
with  metaphysical  questions,  few  will  doubt  that  in  the  presence 
of  an  involuntary  muscular  action  contrasted  with  a  potent 
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Tolition,  in  the  combinatioii  of  a  mind  that  deals  with  the 
conditions  of  existence  interwoven  with  as  it  were  another  mind 
capable  of  abstract  thought  and  creative  imagination,  we  have  a 
daality  corresponding  with  that  of  the  body.  In  the  vegetable 
kingdom,  also  duality  is  well  represented.  Besides  the  sexual 
distinction  to  which  I  have  already  alluded,  we  have  the  fact 
that  ovules  are  universally  produced  in  pairs.  The  typical 
carpel  is,  in  fact,  a  pod  with  two  seeds.  Sometimes,  as  in  the- 
filbert,  one  seed  gorges  himself  to  gigantic  dimensions  at  the 
expense  of  his  poorer  brother,  who  dwindlesto  a  husk  ;  sometimes, 
as  in  the  chickweed,  the  two  seeds  become  as  many  score ;  but 
the  unripe  ovary  always  tells  the  same  tale  of  double  birth. 
The  growth  of  minerals  is  more  obscure,  but  recent  researches 
have  thrown  much  light  upon  the  modes  in  which  minerals 
crystallize  or  congeal.  Throughout  these  investigations  great 
stress  is  laid  upon  the  law  of  polarity.  To  the  eye  of  the  modem 
philosopher  every  particle  is  but  a  little  magnetic  needle,  having 
its  poles  of  attraction  and  repulsion ;  and  this  polarity  has  been 
claimed  by  Tyndal  not  only  for  the  particles  composing  the 
crystalline  structure  of  minerals,  but  even  for  those  of  the  human 
brain  itself.  I  have  good  authority  therefore  for  saying  that  even 
minerals  are  dual. 

Number  Three  comes  next;  the  type  number  of  all  that 
great  division  of  plants  known  as  the  Endogens,  or  Monocoty- 
ledons. These  plants,  comprising  every  variety  of  vegetable 
production,  front  the  tiny  grass  to  the  gigantic  cocoa-nut  palm, 
from  the  coarse  bulrush  to  the  delicate  lily  of  the  valley, 
differing  in  all  else,  unite  in  this  peculiarity  that  their  leaves, 
under  all  their  modifications,  occur  in  whorls  of  three.  Tlie 
flowers  have  a  calyx  of  three  sepals,  a  corolla  of  three  petals,  one 
or  two  sets  of  three  stamens,  and  an  ovary  composed  of  three 
carpels  with  a  trifid  stigma.  In  many  of  the  sedges  this 
cbaracter  is  extended  to  the  stems,  which  are  triangular.  In  few 
of  Nature's  groupings  does  she  show  more  regularity  than  iu  this,. 
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j«i  k«re  we  find  an  exception  utterly  unexpected  and  inoom- 
prehensible.  In  the  laige  families  of  the  grasses,  sedges,  and 
rushes,  the  carpels  are  generally  two,  and  those  so  well  developed 
and  so  regular  in  their  size  as  not  to  admit  of  the  supposition  of  a 
suppression  of  parts,  while  on  the  other  hand  ovaries  of  three 
carpels  are  often  found  among  the  Dicotyledonous  plants  oombihed 
with  flowers  whose  other  parts  do  not  follow  the  same  arrangement 
Besides  this  striking  occurrence  of  Number  Three  we  find 
instances  of  it  in  unexpected  places,  as  in  the  presence  of  tzifid 
hairs  or  trichotomous  cymes,  and  doubtless  each  instance  k  re. 
plete  with  instruction  could  we  but  trace  it.  In  the  Animal 
Kingdom  three  is  not  a  common  number,  and  when  met  with  is 
always  associated  with  something  strange  or  exceptional  Such 
m\  instance  is  the  easel-like  form  of  many  Crustaceans  in  thm 
first  stage,  which  is  remarkable  not  only  from  its  utter  dissimi- 
larity to  any  form  of  the  animal,  but  ako  firom  its  trenching,  as  it 
were,  on  the  province  of  mechanics,  presenting  us  with  that  form 
of  structure,  a  hollow  pyramid,  which  has  always  beon  held  the 
most  stable  of  aU,  in  a  swimming  animal,  who  has  no  need  of  sta- 
bility. Again,  many  of  our  insects  have  three  eyes,  or  oedli, 
placed  in  the  form  of  a  triangle,  on  their  foreheads.  We  can 
scarcely  realise  the  necessity  for  these  organs,  the  insects  who 
bear  them  being  provided  with  compound  eyes  constructed  to 
cover  the  whole  field  of  possible  vision.  If  we  suppose,  as  has 
been  suggested,  that  the  so-called  compound  eyes  are  not  actually 
organs  of  sight,  we  are  left  in  the  hopeless  difiiculty  of  assigning 
iinother  use  for  them,  If  we  look  upon  the  ocelli  as  merely  a 
reduced  copy  of  the  Arachnid  type,  our  perplexities  increase.  The 
spider's  eyes,  whether  two,  six,  or  eight,  are  arranged  in  pairs,  and 
the  suppression  of  single  eyes  could  not  possibly  make  an  equi- 
lateral triangle.  The  ocelli  remain  a  unique  and  unmistakeable 
distinction  of  the  insect  tribe.  In  the  Mineral  Kingdom  we  find 
occasional  trihedral  prisms  and  pyramids,  but  we  rather  associate 
the  Number  Three  with  the  axes  by  reference  to  which  crystalline 
forms  are  classified.    Artificial  as  this  arrangement  may  seem,  it 


27 

is  open  to  question  whether  the  natural  formation  of  a  crystal  io- 
not  very  similar,  and  at  any  rate  it  is  impossible  to  group  solid 
furms  without  a  geometry  of  three  dimensions — ^length,  breadth  ^ 
and  thickness. 

The  Number  Four  is  a  very  important  one  in  Nature. 
Amongst  animals  it  suggests  the  vertebrata.    That  large  class,, 
differing  so  entirely  from    all   other   animals  in  their  bodily 
and  (shall  we  say)  mental  characteristics,  are  universally  distin- 
guished by  four  limbs,  expressed  or  understood,  as  Euclid  says. 
In  the  Land  Mammalia,  and  the  lizards,  this  fact  is  readily  recog- 
nised, but  becomes  somewhat  obscure  when  we  find  them  changed 
into  wings  in  the  birds,  flappers  in  the  turtle,  and  fins  in  the  fish, 
or  suppressed  altogether  as  in  most  snakes.     Still  a  consecutive  * 
observation  of  vertebrate  skeletons  will  convince  the  student  tha 
the  vertebrata    are    essentially  four-limbed  animals.    Bacon's 
observation  on  snakes  comes  in  well  here.     It  is  true  that  the 
gliding  snake  does  form  its  flexible  body  into  four  curves,  and  at 
the  alternate  junctions  of  these  curves,  just,  in  fact,  where  our 
instinctive  habit  would  place  the  shoulders  and  loins,  there  are 
two  strong  positions  which  take  hold  of  the  ground  with  more 
force  than  any  other  part.     If  a  long  snake  be  wounded  by  a  blow 
from  a  cane,  it  is  from  one  of  these  places  that  he  raises  himself,  ■ 
and  if  he  be  held  in  front  of  a  scorching  fire  these  two  points  of 
his  body  at  once  project  themselves,  giving  rise  to  the  wide- 
spread belief  of  bushmen  and  savages,  that  snakes  have  short  legs 
beneath  their  skin.    This  number  seems  nearly  peculiar  to  the- 
vertebrata,  as  I  find  only  one  other  instance  of  it,  namely,  in  the  * 
Medusae,  or  jelly  fish.     These  beautiful  organisms  are  marked 
with  four  radiating  canals,  which  were  long  looked  upon  as  a 
mark  of  distinction  between  the  Discophora,    or  naked-eyed 
Medusae,  and  the  gonophores  of  the  Campanularida.    It  is  how- 
ever found  in  both,  and  in  the  *' hidden  eyed"  Medusae,   the 
cruciform  mark  is  also  very  evident.     The  Number  Four  is  no  less 
important  in  the  Vegetable  Kingdom,  where  it  furnishes  a  type  for 
the  two  widely  differing  orders,  Labiatse  and  Cruciferac.    In  the* 
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former  the  arrangement  is  £edrly  onifoim.  The  stem  is  sqnaic,  the 
stamens  are  four,  and  very  often  the  antlers  are  divided  into 
lobes  so  as  to  form  a  double  cross;  the  carpels  contain  four  seeds, 
which  arrange  themselves  into  a  perfect  square.  Yet  the  eortdk 
and  calyx  are  each  divided  into  five  lobes.  In  the  Craciferse 
there  are  four  sepals,  four  petals,  four  nectaries,  and  four  sUmens 
of  equal  length,  but  the  stems  are  not  square^  the  cupels 
are  but  two  and  there  is  an  additional  pair  of  long 
stamens;  nevertheless  the  fourfold  character  is  the  most 
evident  mark  of  these  two  orders,  as  also  of  the  Herb  Paris,  the 
Galium  Crudatum,  and  a  few  other  plants.  The  mineral  world 
has  no  fours,  the  few  tetrahedrons  and  squares  being  referahle  to 
^he  triangular  shape. 

Five  is  a  number  that  plays  a  singular  part  in  Nature. 
It  is  the  leaf  number  of  almost  all  our  best  known  plants 
and  trees.  Most  of  the  Dicotyledonous  flowers  have  five 
divisions  to  their  calyx  and  corolla,  their  ovaries  are  mostly 
formed  of  five  carpels,  and  their  stamens  are  some  multiple  of  five. 
Generally,  too,  their  leaves  are  arranged  in  a  spiral  in  which  eveiy 
fifth  leaf  comes  on  the  same  perpendicular  line.  There  is  no 
number  more  common  in  our  higher  plants  than  this;  and 
-curiously  enough,  it  seems  to  overleap  the  boundary  and  fasten 
on  those  animals  which  are  always  considered  nearest  of  kin  to 
the  vegetable  world.  The  Zoanthariac  Actinozoa  always  have 
their  tentacula  in  multiples  of  five,  the  Dicotyledonous  number, 
or  three,  the  Monocotyledonous  number.  Our  common  anemones 
display  on  their  bases  a  radiated  structure,  in  which  five 
<;onspicuous  marks  may  be  observed.  The  little  fresh-water  hydra 
spreads  five  tiny  tentacles  to  catch  his  prey ;  the  star-fish  has  five 
iirms  or  ten,  the  double  of  five.  The  sea  urchin  is  covered  with 
five  sided  plates,  arranged  in  five  double  zones,  radiating  from  a 
mouth  frimished  with  five  teeth,  which  crown  a  curious  five-sided 
structure  called  the ''  lantern."  The  Holothuria,  and  other  kindred 
•organisms,  repeat,  with  less  accuracy,  this  division  into  five  radial 
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lones.  The  niunber  five  disappears  in  the  Badiata^  to  reappear 
in  the  vertebiata.  With  all  the  various  arrangements  for 
swimming,  running,  and  climbing,  the  number  of  claws  on  a  bird's 
foot  varies  considerably,  and  four  is  a  more  common  number  than 
five,  which,  in  fact»  is  only  found  in  domesticated  varieties,  but 
there  can  be  no  question  as  to  five  being  the  type  number  of 
fingers  and  toes  in  the  mammilea.  In  many  cases,  as  in  the 
Hoofed  Animals,  several  are  wanting,  but  the  number  is  never 
exceeded,  and  may  be  looked  upon  as  constant  Number  Six  is 
common  enough,  but  is  generally  a  mere  double  of  three.  It  is, 
however,  noticeable  as  being  the  sign  of  that  hexagonal  form 
which  is  found  in  the  honeycomb,  the  cellular  tissue  of  some 
plants,  the  crystals  of  snow,  &c.  It  is  fashionable  to  account  for 
this  form  by  the  mutual  pressure  of  circles,  but  it  is  in  many  cases 
deliberately  chosen  by  animals  who  build  under  circumstances 
where  external  pressure  is  impossible.  The  Number  Six  is  also 
remarkable  as  being  that  of  an  insect's  legs,  and  when  we  consider 
the  great  difference  between  the  animals  forming  their  class,  we 
are  astonished  to  find  them  connected  by  so  uniform  a  link,  and 
the  more  so  when  we  remember  that  only  four  wings  accompany 
them,  the  number  being  made  good  in  the  Diptera  by  the  presence 
of  "poisers. "  Seven  is  remarkable  as  being  the  constant  number 
of  cervical  vertebrsa  in  the  Mammalia,  the  two  exceptions 
being  only  apparent.  When  we  compare  the  short  neck  of  the 
whjJe  with  the  long  one  of  the  giraffe,  and  reflect  that  each  is 
composed  of  the  same  number  of  bones,  we  feel  that  Nature  has 
gone  apparently  out  of  her  way  to  preserve  what  seems  to  us 
sn  unimportant  point  of  likeness  between  animals  differing  in 
in  almost  those  points  which  we  should  consider  essentiaL  Eight 
and  Ten  are  numbers  representing  the  limbs  of  the  Arachnida  and 
Crustacea  respectively,  and  they  are  suggestive.  In  the  Centipede, 
composed  of  a  large  mumber  of  samUes^  each  with  its  two  legs,  its 
haemal  and  digestive  apparatus,  and  its  central  ganglion,  we  have 
a  mere  line  of  connected  parts,  following  a  head,  which,  as 
composed  of  several  rings,  indicates  a  centralization  of  vital  power. 
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In  the  far  superior  Crustacea,  five  riDgs  only  support  a  massiTe 
head,  and  the  remaining  rings  only  become  a  mere  tail  In  the 
Arachnida  the  rings  carrying  legs  are  diminished  to  four,  and  in 
the  insects  to  three,  each  time  with  an  increase  of  vitality,  sod 
a  higher  organization.  The  next  step  would  take  us  to  a  fir 
superior  animal,  having  only  two  rings,  or  four  limbs,  the 
remaining  rings  being  diminished  to  a  tail — ^to  the  vertebrates  in 
short. 

The  higher  prime  numbers  are  not  altogether  unrepresented 
in  Nature.  Thirteen  is  the  type  number  of  dorsal  vertebrae  in  the 
Mammalia.  Twenty-two  gives  its  name  to  a  lady-Urd  hsTing 
that  number  of  spots ;  but  these  are  mere  curiosities.  The  bets 
I  have  mentioned  are  not  so.  The  constancy  of  fives  and  threes 
in  flowering  plants,  of  the  former  number  in  Hydrozoa,  of  fours 
in  the  vertebrate  animals,  and  of  twos  throughout,  point  to  laws 
of  which  we  know  nothing.  So  long  as  Nature  indicates  and 
emphasises  these  laws,  and  so  long  as  we  are  ignorant  of  theni^ 
such  a  paper  as  mine  is  not,  I  submit,  out  of  place  in  a  Society 
devoted  to  the  study  of  Nature  in  all  her  phases. 

On  the  conclusion  of  the  paper,  the  Chatrmaw  briefly 
thanked  Mr.  Lomax,  and  a  conversation  ensued,  in  which  several 
of  the  Members  took  part 

The  Death  qf  Mr.  T.  B.  Horne. 

Mr  T.  W.  WoNFOR  (the  Secretary)  said  he  had  an  an- 
nouncement to  make  of  a  rather  painful  character,  death, 
which  had  been  busy  in  their  ranks,  having  removed  one 
of  their  four  fathers.  He  used  the  expression,  four  fatheiSr 
because  the  four  gentlemen  whose  photographs  appeared  in 
the  Society's  album  were  really  the  founders  of  the  Sodetj. 
Dr.  King,  Dr.  Turrell,  Mr.  Arthur  Wallis,  and  Mr.  T.  B. 
Home,  were  returning  to  Brighton  in  a  fly,  in  1853,  from  a 
'  conversazione  at  Lewes,  when  the  idea  of  this  Society  was  mooted. 
The  conversation  which  took  phice  on  the  subject  resalted  in  the  ; 
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holding  of  a  meeting,  at  which   Dr.  King  preaidedy  and  this 
meeting  was  the  origin  of  the  present  Society.    Mr.  Home  was 
one  of  the  Secretaries;  the  other  leaving  after  a  few  months,  he 
(Mr.  Wonfor)  was  brought  into   practical  connection  with  the 
Society.     When   Mr.    Home   resigned   his   position,    he    was 
succeeded  by  Mr.  Onions,  but  Mr.  Home  continued  his  connection 
with  the  Society  as  Treasurer.     Subsequently  he  left  Brighton 
and  went  to  reside  at  Torquay.    But  the  Society,  loath  to  lose 
him,  pressed  him  still  to  continue  as  Treasurer.    This  post  he 
after  a  time  resigned  and  was  then  by  special  vote  of  the  Society 
elected  a  Vice-President,  an  office  he  continued  to  hold  until  his 
death,  on  the  Sunday  or  Monday  previous.     All  who  knew  him, 
knew   him  as  a  genial,  kind-hearted  man,  who  wherever  he 
went  gathered  around  him  a  number  of  friends.     He  had  a  large 
number  of  friends  in  Brighton ;  and  in  Torquay  he  had  also  left, 
as  in  Brighton,  a  great   gap.      He  (Mr.   Wonfor)  felt  strongly 
his  loss,  because  Mr.  Home  had  been  a  great  friend  to  him  in  his 
eariy  residence  in  Brighton,  and  gave  him  a  good  deal  of  advice 
and  comfort.    At  starting  the  Society  had  very  humble  ideas 
—simply  of  taking  in  a  few  periodicals,  meeting  occasionally, 
reading  papers,  and  having  discussions.    The  meetings  were  then 
held  at  the  Dispensary ;  and  he  might  mention  as  an  instance  of 
their  lowly  aims  that  one  paper  was  read  at  two  successive 
meetings,  the  President,  who  was  absent  on  the  first  occasion, 
wishing:  to  hear  it  read.    Such  a  circimistance  he  believed  had  never 
occurred  before  in  connection  with  any  other  Society.     Since  that 
time  they  had  grown  considerably,  and  had  now  about  five  times 
the  number  of  Members ;  though  he  wished  some  of  them  would 
show  the  same  amount  of  energy  as  the  originators  of  the  Society. 


November  23rd. 
MICROSCOPICAL  MEETING. 

Mr.  G.  D.  Sawyer  (the  President),  Mr.  J.  R  Hasemvood 
Mr.  T.  Glaisyer  (the  Treasurer),  and  Mr.  E.  Cluster  (the 
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Librarian)  exhibited  interesting  objects  under  microscopes.  Among 
those  shown  by  the  President  were  spinnerets  of  the  spider, 
efiectiyely  seen  with  the  spot  lens,  and  peristomes  of  fdnaria  ex- 
hibited by  Mr.  Haselwood.  Crystals  from  vapour  of  coke  were 
likewise  shewn  with  the  polariscope  by  the  President  The 
President  also  reminded  the  Members  that,  on  Wednesday  next, 
the  annual  soir^  of  the  Croydon  Microscopical  Club  would  be 
held,  to  which  they  were  in^ated ;  and  that  the  December  Micro- 
scopical meeting,  falling  in  Christmas  week,  would  not  take  place. 


Dbcembsr  14th,  1876. 

ORDINARY  MEETING. 
Mr.  Sawykr  exhibited  an  interesting  spedmoi  brought  by 
him  from  the  petrifying  spring  near  the  sub- Wealden  boting  at 
Netherfield,  Battle,  which  was  visited  by  the  Society  at  their  1874 
annual  excursion.  The  specimen  gave  an  excellent  idea  of  the 
action  of  the  spring,  being  an  irregular  mass  of  stalactitic  shape. 
He  also  showed  specimens  of  stone  from  the  Nightingale  Valley, 
Bristol,  one  of  which  was  plainly  composed  of  minute  shells,  the 
other  showing  the.  presence  of  zoophytes. 

Mr.  C.  K  Clayton  showed  a  tooth  of  d^phas  pnmoge^^, 
dredged  up  15  miles  off  Beachy  Head,  and  thickly  incrusted  by 
marine  deposit.  Mr.  Clayton  suggested,  in  de&ult  of  the  theory 
that  the  specimen  had  been  washed  from  the  elephant  bed  at 
Kemp  Town,  whether  a  similar  bed  might  not  exiat  where  the 
specimen  was  found  %  Mr.  Clayton  also  produced  what  appeared 
to  be  an  axe-head  of  very  ancient  date,  found  in  the  course  of 
some  drainage  excavations  in  Montpelier  Place.  It  was  formed 
nearly  wholly  of  copper. 

Mr.  W.  Saunders  handed  round  for  inspection  a  portion  of  a 
siliceous  sponge  known  as  the  blanket  sponge,  from  its  flattened 
shape  and  peculiar  texture.  It  was  found  off  the  coast  of  Portogsli 
at  the  great  depth  of  500  fathoms,  being  attached  to  the  1851 
electric  cable. 
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Mr.  W.  G.  Wallis  showed  some  polished  boulders  from  the 
boalder  claj  on  the  Darham  coast,  upon  which  appeared  scratches 
caused  by  glacial  action;  and  also  a  number  of  small  bones 
(unsorted)  found  in  the  glacial  drift  in  the  ne^hbourhood  of 
Sunderland. 

Other  minor  specimens  were  exhibited  by  different  Members. 


January  12th.  1877. 

ORDINARY  MEETING.— MR.  PANKHURST  ON  SOLAR 
PHYSICS,  WITH  ILLUSTRATIONS  BY  MEANS  OB^ 
THE  LIME  LIGHT. 

"  Are  not/'  said  Newton  in  his  eleyenth  Query,  "  the  sun  and 
fixed  stars  great  earths  vehemently  hot,  whose  heat  is  consenred 
by  the  greatness  of  the  bodies,  and  the  mutual  action  and  reaction 
between  them  and  the  light  which  they  emit ;  and  whose  parts 
are  kept  from  fuming  away,  not  only  by  their  fixity,  but  also  by 
the  vast  weight  and  density  of  the  atmospheres  incumbent  upon 
them,  and  very  strongly  compressing  them  and  condensing  the 
rapours  and  exhalations  which  arise  from  them?"  What  answer 
or  answers  does  science  enable  us  to  give  to  this  query  at  this 
time — ^nearly  200  years  after  Newton  wrote  it,  and  what  are  the 
principal  facts  and  observations  on  which  our  knowledge  of  the 
sun  is  based  ?  The  task  which  I  have  imposed  on  myself  to-night 
is  to  give  you  a  short  resumS  ot  the  means  by  which  we  have  at- 
tained  to  an  acquaintance  with  the  nature  of  the  sun's  constitution 
which  Newton's  imagination,  great  as  it  was,  can  scarcely  have  pre- 
wired. I  need,  perhaps,  scarcely  remark  that  the  great  ruler  of 
our  planetary  system,  the  fountain  head  of  its  life  and  light,  is  a 
huge  globe,  nearly  ninety-two  millions  of  miles  fiom  us,  eight 
hundred  and  fifty  thousand  miles  in  diameter,  and  that  its 
rolnme  is  one  million  two-hundred  thousand  times  that  of  our 
globe.  It  outweighs,  too,  750  times  the  planets  which  circle 
Tound  it,  and  its  volume  with  regard  to  them  is  represented  to 
you  by  the  diagram  on  the  screen. 
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Soon  after  the  diBoovery  of  the  telescope^  Fabridiu  notified  by 
its  aid  a  black  spot  on  the  san,  which  he  took  at  fiist  to  be  a 
terrestial  clond.  ''  My  father  and  1, "  he  says,  "  passed  the  rest 
of  the  day  and  the  whole  of  the  night  in  great  impatience,  tiying 
to  think  what  this  spot  might  be.  But  the  next  day  it  iru  stiQ 
thereu  One  disappeared,  but  ten  days  after  it  reappeared— it  had 
gone  round  the  sun. "  Galileo  also  directed  his  **  optick  tabe"  to 
the  sun^  and  observing  carefully  the  time  when  a  spot  disi^ipeared 
and  when  it  reappeared,  determined  thereby  the  great  fiict  tbst 
the  sun  revolves  on  its  axis.  The  period  of  rotation  he  de- 
termined to  be  26  days.  Upon  the  screen  is  now  a  besntiM 
photograph  of  the  sun's  disc  taken  on  September  20, 1870,  by  Mr. 
Warren  de  la  Rue. 

To  the  early  astronomers  the  nature  of  a  sun  spot  was  a 
problem  which  their  small  telescopes  and  poor  applianoes  cooM 
not  solve.  They  were  thought  to  be  planets  passing  over  the  sim's 
disc  ;  vast  masses  of  scori»  emitted  by  the  solar  volcanoes,  &c 
It  was  not,  however,  until  1774  that  Dr.  Wilson,  of  Glasgow, 
demonstrated  that  the  spots  were  cavities  in  a  luminous  enveli^. 
surrounding  the  sun,  which  according  to  him  was  a  dark  glohe 
The  appearance  which  a  sun  spot  presents  as  it  passes  round  the 
limb  of  the  sun,  as  seen  through  a  large  telescope,  is  now 
I'epresented  on  the  screen.  First,  then,  we  have  determined  thst 
they  are  cavities  in  the  luminous  matter  of  which  the  suifioe  of 
the  sun  is  mainly  composed.  Cavities  !  yes,  but  of  what  si^  ^ 
In  1769  one  was  visible  to  the  naked  eye.  Consider  what  the 
size  of  this  must  have  been  when  we  learn  that  the  smallest  spot 
observable  by  a  large  telescope  must  be  at  least  as  big  as  Scotls&d. 
In  August,  1859,  a  spot  was  measured  by  Newall,  whidi  hsd  a 
diameter  of  58,000  miles,  that  is,  seven  times  the  diameter  of  the 
earth.  In  June,  1843,  a  spot  was  visible  nearly  75,000  miles  in 
diameter.  In  March,  1858,  during  an  eclipse,  the  moon  passed 
over  one  107,000  miles  across,  and  in  the  same  year  the  largest 
spot  of  any  on  record  was  visible.  It  had  a  breadth  of  no  less  than 
143,000  miles  I    Across  it  18  globes  as  large  as  our  earth  mig^t 
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hare  been  placed,  and  a  Jiundred  worlds  as  large  as  ours  hurled 
into  the  abyss,  and  yet  it  would  not  have  been  filled  to  the  brim. 
The  photograph  now  thrown  on  the  scene  is  a  copy  of  Nasmyth's 
drawing  of  this  vast  abyss  in  the  luminous  envelope  of  the  sun. 
This  light-giving  general  surface  of  the  sun  is  termed  the  photo- 
sphere ;  and  before  we  can  rightly  understand  the  nature  of  a  sun 
spot  we  must  know  something  more  of  this  luminous  envelope. 
I  do  not  speak,  remember,  of  the  body  of  the  sun  itself,  for  of 
that  we  know  very  little,  if  anything.  All  that  we  know  about 
is  the  outer  coating — ^the  rind,  so  to  speak,  of  the  great  orange,  its 
photosphere  and  atmosphere.  You  will  observe,  then,  first  of  all, 
that  the  suns  surface  is  ragged,  uneven,  coarsely  mottled  with 
patches  of  vaiying  brightness. 

In  the  representation  of  a  sun  spot  now  on  the  screen  (after 
Nasmyth's  drawing)  these  smaller  patches  of  light  assume  some- 
what the  form  of  willow  leaves.  This  was  the  name  given  them 
hy  NasmjTth.  Other  astronomers  have  designated  them  by  the 
words,  rice-grains,  straws,  granules ;  and  others,  failing  to  see  any 
hkeness  to  these,  have  fallen  back  on  the  charmingly  indefinite 
name  of  "  things. "  Bemember,  however,  that  the  smallest  of 
these  rice  grains  must  be  at  least  as  large  as  Great  Britain.  You 
will  get  perhaps  a  better  idea  of  the  general  surface  of  the  sun 
from  this  copy  of  a  drawing,  by  Secchi,  which  is  now  before  you. 
Here  also  you  will  see  how  these  willow  leaves  link  themselves  to- 
gether and  shoot  out  a  huge  bridge  of  light,  spanning  the  vast 
abyss,  on  the  edge  of  which  they  are  so  well  defined.  And  now 
I  think  it  will  be  clearer  to  you  what  sun  spots  are.  It  is  not, 
however,  quite  enough  to  say  that  they  are  cavities  in  this  liquid, 
or  more  probably  densely  gaseous  photosphere.  There  are  still 
one  or  two  other  points  in  which  they  demand  attention.  They 
generally  exhibit  three  shades  of  darkness ;  the  darknessincreasing 
from  the  general  surface  till  the  apparent  centre  of  the  spot  is 
leached.  We  have  first  the  penumbra,  then  the  umbra,  then  the 
mideus.  Again,  these  spots  are  for  ever  changing  their  form. 
The  photograph  now  on  the  screen  will  give  you  an  idea  of  the 
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extraordinaiy  changes  vhich  a  lar^ 
the  course  of  a  few  days.  It  is  s  rt 
them  that  they  are  scarcely  ever  o 
thaa  thirty-five  degrees  north  or  sou 

Remembering  the  vast  size  oftb< 
tuid  their  rapid  and  singular  changes, 
enormons  forces  which  ore  at  woric  o 
storms,  cyclones,  there  must  be  amot 
sun.  UpniBheB  of  vapour  hot  from  I 
says  M.  Fnye  ;  ilownnishes  of  cooler  \ 
tlie  interior,  say  the  English  astronomi 
all  the  more  recent  observations  seem 
true  explanation),  it  is  certain  that  tli 
nature  of  the  gpiral  storms,  cyclones  ivl 
tropics.  On  the  screen  is  a  drawing  of  a 
by  Father  SecchL 

We  will  now  pass  on  to  the  cztrac 
[icriodicity  of  sun  spots  and  their  connei 
iioTncna.  Aliontthe  commenceraentof  tl 
of  Xasnau,  8ft  himxelf  to  observe  dihge? 
Hour  after  Iionr,  ilay  alter  day,  wheneve. 
binitinized  its  changing  pfienomeita,  A 
covered  that  there  were  periods  when  (lies 
were  greater  in  number  aiiJ  in  magnitud 
After  twelve  years  of  work,  he  satisfied  hii 
maximum  and  minimum  was  about  eleven 
be  spent  to  confirm  that  trutli  to  iiiniself,  nn 
t  n  u  mankind.  But  tliat  labour  of  i 
II  1  tl  hw  of  the  sun-spot  period  m  rm 
q  a  t  During  tlie  time  tliat  .Schirabf 
n  n  n  th  RunathislittieohsfTvatoiystA's 
h  1  b  n  no  less  industrious  in  examining  I 
llie  magnetic  needle  undcTwcut  at  K'ew  in  roi 
ifuta  of  electricity  which  at  certain  periods  thri 
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When  the  son-spot  period  was  published,  Sabine  found  the 
years  of  mayimiim  and  Tninimnm  to  correspond  ahnost  exactly  with 
the  jears  of  maximum  and  minimum  intensity  in  the  magnetic 
storms  of  the  earth.  Again,  Mr.  Meldrum  of  the  Mauritius  has 
been  for  years  tabulating  from  the  logs  of  passmg  vessels  the  cy- 
clones of  the  Indian  ocean.  He  has  found  after  tabulating  these 
storms  for  years  that  they  also  are  subject  to  periods  of  maximum 
and  minimum,  and  these  correspond  with  singular  exactness  to 
the  sun-spot  period.  The  rainfall  at  Brisbane  and  Port  Louis  and 
other  places  has  also  been  shewn  to  vary  with  these  sun  storms. 
And  I  know  not  how  far  diseases,  blights,  famine,  and  pestilence ; 
periods  of  abundance,  of  wealth,  of  poverty,  and  of  depression  may 
not  be  found  in  the  Aiture  to  be  ultimately  associated  with  the 
changes  which  sweep  over  the  sucface  of  the  sun.  Let  me  now 
call  your  attention  to  what  are  termed  the  faculse. 

In  the  copy  of  the  beautiful  photograph  of  the  sun's  limb, 
taken  by  Mr.  Warren  de  la  Rue,  which  is  now  on  the  screen,  you 
will  observe  heaped  up  masses  of  light  round  the  spot.  These 
more  brilliant  portions  of  the  sun's  surface  are  what  are  termed 
faculae.  They  may  be  of  all  magnitudes,  from  softly  gleaming 
narrow  tracts  1,000  miles  long,  to  continuous  complicated  and 
heapy  ridges  40,000  miles  and  more  in  length,  and  1,000  to  4,000 
miles  broad.  "  The  sun's  surface  we  have  learnt  is  of  a  cloudy 
nature,  the  light  and  heat  being  derived  from  the  solid  incandescent 
particles  of  which  the  clouds  are  composed.  For  there  are  changes 
continually  going  on  between  the  cooler  exterior  and  the  interior. 
The  descending  current  is  accompanied  by  a  spot,  the  ascending 
one  by  a  facula. "  Now,  as  I  have  shewn  you  how  far  reaching  is 
the  influence  of  the  spots  of  the  sun,  so  I  will  give  you  an  instance 
of  how  far  the  appearance  ot  a  brighter  portion  may  thrill  through 
the  universe.  Mr.  Carrington,  whose  observatory  was  near  Eedhill, 
writes, "  I  had  secured  diagrams  of  all  the  groups  and  detached 
^potB,  and  was  engaged  at  the  time  in  counting  from  a  chronometer 
and  recording  the  contact  of  the  spots  with  the  cross  wires,  when 
within  the  area  of  the  great  north  group  two  patches  of  intensely 


i 


38 

bright  an<l  white  light  broke  out  in  the  middle  of  the  gioap.  I 
hastily  ran  to  call  some  one  to  witness  the  exhibition  with  me,  and 
on  returning,  within  60  seconds,  was  mortified  to  find  thai  it  was 
already  much  changed  and  enfeebled.  In  the  interval  of 
five  minutes  the  two  spots  traversed  a  space  of  35,000  miles. 
Mr.  Hodgson,  at  the  same  moment,  happened  to  be  watching  the 
sun,  and  saw  the  dazzling' brilliancy  of  this  outburst  of  light  on 
the  sun.  The  magnetic  needles  at  Kew  Observatory,  it  was  after- 
wards ascertained,  at  that  instant  osciUated  violently.  "  By 
degrees, "  says  Sir  J.  Herschel,  "  accounts  began  to  pour  in  of 
great  Auroras  seen  on  the  nights  of  those  days,  not  only  in  these 
localities,  but  at  Rome,  in  the  West  Indies,  and  the  Tropics,  where 
they  hardly  ever  appear."  At  Melbourne,  on  the  night  of  Septemhe^ 
the  2nd,  the  greatest  Aurora  ever  seen  made  its  appearanee. 
These  Auroras  were  accompanied  with  the  electro  magnetic  dis- 
turbances in  every  part  of  the  world.  In  many  places  the  tele- 
graph wires  struc]jL  work,  had  too  many  private  messages  of  thdr 
own  to  carry.  At  Washington,  the  telegraph  men  received  severe 
electric  shocks.  At  a  station  in  Norway,  the  telegraph  apparatus 
was  set  fire  to,  and  at  Boston  a  flame  of  fire  followed  the  pen  of 
the  instrument. 

In  1773,yas8emus,  during  a  total  solar  eclipse,  saw  reddoads 
floating,  as  he  supposed,  in  our  atmosphere.  It  was,  however, 
during  the  great  eclipse  of  1842,  which  Airy,  Arago,  Baily,  Stinve, 
and  others  watched  with  careful  scrutiny,  that  all  of  them  saw  with 
surprise  rose-coloured  prominences  round  the  disc  of  the  ecUpsed 
sun.  They  were  described  as  protuberances  resembling  mountains, 
bloodcoloured  streaks  of  light,  masses  of  rich  carmine  vividly 
bright,  slender  tongues  of  fire  visible  five  minutes  after  the  re- 
appearance of  the  sun.  On  the  screen  is  the  copy  of  the  photo- 
graph taken  of  the  eclipsed  sun  as  seen  on  December  22nd,  1870- 
Now,  what  are  these  masses  of  crimson  fire,  rising  sometimes  to  a 
height  of  80,000  miles  firom  the  edge  of  the  sun's  disc,  surging  up 
in  countless  numbers  from  the  glowing  matter  which  surrounds 
him  %    They  are  up-rushes  of  the  luminous  white-hot  matterof  Ae 
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photosphere,  cooled  in  the  space  in  which  they  are  projected  firom 
a  white  heat  to  a  red  ona 

The  spectroscope  has  determined  for  us  their  constitution ; 
they  are  ahnost  wholly  incandescent  hydrogen  gas.  No  grander 
example  of  their  magnitude  and  splendour  has  been  seen,  perhaps, 
than  the  one  which  Major  Tennant  succeeded  in  photographing. 
We  will  now  throw  on  the  screen  a  copy  of  the  picture  he  tooL 
Tou  see  there  that  enormous  column  of  flame  which  rises  to  a 
height  of  80,000  miles.  But  the  structure  of  it  is  also  very  re- 
markable. Before  you  Is  now  a  representation  of  it  on  a  larger 
scale,  and  the  spiral  form  of  it  bears  witness  to  the  direction  of 
the  enormous  force  which  hurled  it  upwards  into  the  space.  You 
win  remember  also  the  spiral  cyclonic  form  which  has  been  noticed 
in  the  sun-spots.  But  the  forms  of  these  fiery  clouds  are  manifold* 
They  are  for  ever  changing.  They  have  the  tongue-like  motion 
of  a  flame  swaying  backwards  and  forwards  as  at  a  great  con- 
flagration. Jets  rising  up  as  from  a  fountain,  and  bending  back 
again  to  the  sun  as  in  those  drawings  of  them  now  before  you. 
Again  they  transform  themselves  into  semblances  of  trees  and 
hashes,  and  into  shapes  as  fantastical  as  the  widest  fancy  can 
imagine.  Of  the  thousands  which  Bespighi  has  mapped  and 
figured,  I  will  but  shew  you  a  few  as  an  example  of  these  singular 
forms.  This  portion  of  the  sun's  atmosphere  has  been  termed  from 
the  colour  which  it  displays  the  chromosphere.  This  we  are  pre- 
Teuted  from  seeiug  except  in  eclipses,  by  reason  of  the  strong  light 
emitted  by  the  sun.  But  the  sun's  atmosphere  does  not  end  here. 
The  strange  and  beautiful  light  of  luminous  gas  extending  far  into 
space  and  taking  sometimes  a  strange  configuration  had  been 
noticed  surrounding  the  eclipsed  sun.  This  more  rarified  portion 
of  the  sun's  atmosphere  has  been  termed  the  Corona. 

The  five  views  of  the  eclipsed  sun  now  on  the  screen  are  from 
drawings  taken  in  1851.  We  can  get  from  them  little  idea  of  the 
beauty  of  that  brilliant  clear  halo  of  white  light  surrounding  the 
dark  edge  of  the  moon  which  observers  of  eclipses  are  privileged 
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to  see.  In  the  next  view  of  Uie  eclipfie  of  1870,  you  will  see  the 
roBj  prominences  of  the  chromosphere  standing  out  agunst  the 
luminous  corona.  As  seen  by  Gillman,  in  1869,  it  is  described  as 
an  infinitude  of  fine  violet,  mauve-coloured,  white,  and  yellowish- 
white  rays  issuing  from  behind  the  moon.  A  copy  of  GiUmin's 
drawing  is  now  before  you  and  you  may,  from  it,  perhaps  fonn 
some  idea  of  the  splendour  of  the  spectacle.  Lastly,  I  cannot 
altogether  quit  the  subject  without  speaking  for  a  few  moments 
of  the  marvellous  results  of  Spectrum  Analysis  in  its  application 
to  Astronomy. 

Newton's  speculation  as  to  the  sun  being  a  vehemently  hot 
earth  has  been  so  far  confirmed  that  we  know  that  iron,  nickel, 
manganese,  magnesium,  cobalt,  chn>mium,  sodium,  titanion,  and 
calcium  are  present  in  the  vapours  of  the  sun.  I  will  just  throw 
on  the  screen  the  spectrum  produced  by  sunlight,  wherein  yon 
may  see  the  well-known  dark  lines  which,  first  recognised  by 
Fraunhofer,  yielded  their  secrets  to  Stokes,  Bunsen,  and  Kirchhoff. 
So  far,  we  have  not  discovered  in  the  sun  itself  any  bodj  not 
known  as  a  constituent  of  the  earth.  But  in  the  spectrum  of  the 
Aurora,  there  is  a  peculiar  green  b'ght,  which  is  almost  the  only 
light  given  by  the  great  majority  of  them,  and  these  coincide 
precisely  with  the  three  lines  observed  in  the  spectrum  of  the  sun's 
corona. 

Now,  as  Professor  Tait  remarks  ("  Recent  Advances  in  Phy- 
sical Science,"  p.  151),  it  is  a  very  singular  fact  that  the  terrestrial 
substance  which  gives  these  lines  has  not  yet  been  discovered,  and 
the  coincidence  of  them  with  the  three  Aurora  lines  seems  to 
promise  us  wonderful  information  as  to  the  similarity  of  the  upper 
regions  of  the  earth's  atmosphere.  In  fact,  the  whole  tendency  of 
modem  science  is  to  show  us  how  delicately  balanced  are  the  forces, 
how  wonderfully  organised  the  matter  which  together  constitute 
the  great  universe  of  which  we  form  a  part.  The  study  of  the  sun 
has  taught  us  how  a  vortex  in  its  luminous  sphere,  or  a  flash  of 
light  upon  it,  may  thrill  through  the  whole  framework  of  this  world 
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of  ours,  affect  the  fabric  of  human  society,  and  its  last  waves  ebb 
away,  as  it  were,  in  human  hopes  and  fears.  It  tells  us  how  planets 
react  on  the  sun,  round  which  they  circle,  and  thus  must  in  no 
slight  degree  cause  their  influence  to  be  felt  on  every  .member  of 
the  system  to  which  they  belong.  We  learn  from  it  (greatest 
wonder  of  all)  that  the  beam  of  Ught  issuing  from  worlds,  whose 
distance  is  unimaginable,  contains  within  itself  marvellous  records 
of  its  source ;  indications  of  a  history  in  the  past  too  grand  almost 
for  us  to  comprehend,  and  intimations  of  a  future  which  seem  to 
OB  like  a  prophecy. 

The  PRESIDENT  (Mr.  G.  D.  Sawyer)  proposed  a  vote  of 
thanks  to  Mr.  Pankhurst. 

Dr.  Corfe,  was  pleased  to  find  that  Brighton  possessed  a 
gentleman  who  made  the  question  of  solar  chemistry  his  study. 
Of  course,  their  friend  had  only  touched  lightly  upon  spectrum 
analysis.  There  was  no  question  but  that  solar,  lunar,  and 
planetary  light  were  the  same,  but  stellar  light  was  independent, 
and  the  same  spectrum  was  not  found  in  it  as  in  solar.  These 
were  important  facts  bearing  upon  the  physiology  of  human  nature, 
though  many  disbelieved  it.  Speaking  with  regard  to  lunar 
blindness,  he  said  when  a  man  slept  in  the  tropics  in  the  moon- 
beams he  frequently  became  moon-blind.  There  was  also  a 
singular  fact  about  the  yellow  colour  of  the  sun.  They  were  aware 
that  the  yellow  colour  predominated  in  the  tropics  of  the  sun,  and 
as  a  curious  coincidence  we  had  the  predominance  of  yellow  flowers 
in  our  own  tropics ;  and  it  was  a  remarkable  fact  also  in  chemistry 
that  the  yellow  fixed  the  resin  in  trees,  and  they  had  the  gum  resin 
of  the  tropics  as  a  proof,  whilst  the  acacias,  or  minor  gums  came 
from  the  sub-tropics.  The  gums  in  the  tropics  were  an  excessive 
concentration  of  hydro-carbon.  These  were  all  interestings  facts 
connected  with  the  physiology  of  their  system. 

Mr.  J.  Haslewood  said  Mr.  Pankhust  had  spoken  of  the 
stabiUty  of  the  solar  system,  but  his  little  reading  in  the  matter 
led  him  somewhat  to  the  contrary  opinion.     There  might    be 
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•lability  in  A  certain  sense,  but  there  was  an  everiastiBg  chu^ 
going  oa  For  instance,  some  few  years  ago  a  star  of  the  twdfth 
magnitade  suddenly  and  yery  rapidly  rose  to  a  star  of  the  tbiid 
magnitude.  If  there  were  any  jdanets  there  they  must  have  had 
a  fine  time  of  it  There  was  another  remarkable  physical  phn- 
omenon  that  came  from  across  the  Atlantic  some  months  ago. 
The  question  there  was  "Are  we  drying  upf  Our  leoent 
experience  here  was  somewhat  to  the  contrary.  A  writer  tbeie 
■aid  their  vapour  was  gradually  passing  away,  and  that  some  day 
they  would  be  high  and  dry,  and  they  would  have  no  sea  or  water 
of  any  kind.  He  should  like  to  have  a  whole  evening  demoted 
to  the  spectrum  analysis,  as  he  was  sure  it  was  a  subject  to  be 
made  very  interesting  and  instructive. 

Mr.  R  Phillips  said  Mr.  Pankhurst  had  shown  them  in  Ms 
interesting  paper  that  the  spots  on  the  sun  were  in  all  probabilitj 
cavities,  in  its  chromosphere  and  photosphere.  But  he  omitted  to 
state  what  seemed  to  him  a  most  conclusive  proof  that  they  were 
cavities,  for  it  was  said  by  unbelievers  that  when  the  cavity  reaiched 
the  edge  of  the  sun  they  ought  to  see  a  dent,  but  they  never  saw 
anything  of  the  sort  That  was  a  difficulty  never  removed  until 
the  great  solar  eclipse  observed  in  the  north  of  Spain,  on  whick 
occasion  photographs  were  taken,  and  a  dent  was  distinctly  visible. 
The  great  protruberances  mentioned  by  Mr.  Pankhurst  were 
visible  not  only  during  an  ecUpse,  but  at  all  times,  and  he  should 
like  to  ask  him  about  that  Speaking  with  regard  to  the  corona, 
he  said  it  was  his  opinion  that  it  was  probably  due  to  the  action 
of  the  sun's  light  upon  our  own  atmosphere,  and  not  entirely  due 
to  the  Sim. 


January  21st. 

MICROSCOPICAL    MEETING. 

The  PRESIDENT  (Mr.  G.  D.  Sawyer)   mentioned  among 
other  matters,  that  Mr.  Curties,  of  Holbom,  had  forwarded 
to  the  Society's  cabinet  two  slides,  viz.,  the  Spiculae  of  Oorgonia 
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and  of  Oorgonia  massibulaia.  These  were  afterwards  exhibited 
under  the  President's  microscope  under  the  spot  lens,  and  excited 
much  admiration,  not  only  on  account  of  the  natural  beauty  of 
the  objects,  but  also  from  their  peculiar  arrangement,  they  being 
so  arranged  in  the  mounting  that  the  united  spiculas  presented 
the  appearance  of  small  sprigs  or  trees. 

Dr.  Hallifax  then  introduced  some  remarkable  specimens  of  a  j 

curiously  cu]>shaped  fungus.      In  colour,  they  were  bright  scarlet  j ' 

and  gained  a  heightened  beauty  from  the  delicate  green  mosses 
by  which  they  were  surrounded  on  the  portions  of  the  tree 
branches  to  which  they  were  attached.  Considerable  discussion 
«nsaed  as  to  whether  these  peculiar  growths  should  be  classed  as 
fiingi  or  lichens,  as,  under  microscopical  examination,  Dr.  Hallifax 
could  not  identify  their  characteristics  with  those  of  true  lichens. 
The  specimens  were  handed  to  him  by  Mr.  J.  T.  Whatford,  who 
received  them  from  a  friend  residing  near  Abingdon  in  Yorkshire, 
in  which  neighbourhood  they  had  been  obtained,  so  that  he  had 
no  previous  history  to  guide  him  in  their  classification. 

Mr.  Haselwood  pointed  out  that  they  were  specimens  of 
the  PezizcB,  a  large  group  of  fungi. 

The  meeting  then  became  a  conversazione,  when  the  President 
exhibited,  among  many  other  interesting  objects,  a  series  of 
crystals,  including  those  of  bi-chromate  of  potash,  oxalic  acid' 
nitrate  of  ammonia,  Epsom  salts,  and  sulphate  of  zinc,  which 
were  shown  to  great  advantage  with  the  polariscope,  as  were  also 
some  finely-mounted  scales  of  fishes. 

Dr.  Hallifax  exhibited  a  slide  mounted  by  Mr.  d'Alquen* 
containing  a  few  hairs  from  the  seed  vessels  of  the  common  wild 
rose,  and  pointed  out  their  evidently  tubular  structure  and 
peculiarly  curved  general  outline. 

Mr.  Haselwood  also  exhibited  some  beautifully-mounted 
slides,  amongst  which  were  especially  admired  a  preparation  of 
the  skin  of  the  dogfish,  peristomes  of  Funaria,  &c. 
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A  cordial  vote  of  thanks  was  also  passed  to  Mr.  Ciirties  for 
his  presentation  of  slides  to  the  Society's  microscopieal  cabinet. 


Fbbbuart  8th. 

OEDINARY  MEETING.  —  MISS  AGNES  GUAM.  ON 
CERIAIN  GENERA  OF  LIVING  FISH  AND  THEffi 
FOSSIL  AFFINITIES.* 

Mr.  T.  W.  Wonfor,  one  of  the  Honorary  Secretaries,  then 
read  Miss  Crane's  paper,  which  was  illustrated  with  tahles  of 
classification  and  distribution,  and  witli  several  diagrams,  for  the 
rough  execution  of  which  an  apology  was  offered. 


On  first  thoughts,  it  may  seem  that  the  lowest  group  of 
vertebrates,  of  all  the  divisions  comprised  in  the  animal  kingdom, 
might  be  most  easily  described,  and  its  zoological  limits  defined ; 
but,  on  examination,  the  fishes  prove  to  be  most  curiously  linked 
to  the  invertebrata  below  and  the  amphibian  reptiles  above.  In 
fiiict,  it  is  not  easy  to  draw  the  lines  positively  between  them,  and 
to  say  where  the  true  vertebrates  begin,  or  where  the  piscine 
characters  are  merged  in  the  reptilian. 

It  is  proposed  to  refer  to-night  to  some  of  the  most  aberrant 
forms  of  living  fish  and  their  fossil  afiinities ;  then,  briefly  passing 
in  review  the  distribution  of  the  various  families  in  geological  time, 
to  see  how  far  descent  with  modification  is  traceable  in  this  class 
of  vertebrates. 

The  Lowest  Vertebrate. 

It  is  well  known  that  the  lowest  vertebrate  form  is  the 
anomalous  lancelet  (Amphioxus  lanceokUtis),  which  is  found 
burrowing  in  sand  banks  on  our  southern  shores  and  in  the 
Mediterranean.  The  position  which  this  singular  species  ^oold 
occupy  in  the  animal  kingdom  has  long  been  a  subject  of  debate 

*  The  writer  is  much  indebted  to  Dr.  Gunther,  F.R.S.,  and  Mr.  D»ries, 
F.G.S.,  of  the  British  Museum,  for  information  kindly  imparted,  vnd 
facilities  and  assistance  afforded  in  the  examination  of  specimens. 
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among  naturalists.  Some,  like  Agassiz,  separate  it  entirely  from  all 
other  fishes,  while  Haeckel  proposes  to  place  it  in  a  distinct  division 
of  the  Vertehraia,  and  Professor  Semper  removes  it  from  the 
rertebrates  altogether.  But  Professors  Owen*  and  Huxleyt,  con- 
sidering it  to  possess  the  rudiments  of  a  skull  and  brain,  with  the 
elements  of  a  vertebral  column,  retain  it  among  the  fishes,  and  it 
forms  the  first  or  lowest  orders  of  their  respective  systematic 
arrangements. 

In  Amphioxus,  which  ranges  from  one  and  a  half  to  two  inches 
in  length,  the  vertebral  column  is  notochordal  throughout  life,  that 
is  to  say,  composed  of  a  membraneous  rod  enclosed  in  cartilage, 
and  as  there  is  no  enlargement  of  the  skull  for  the  reception  of 
the  brain,  the  animal  tapers  nearly  equally  at  either  end. 
The  skin  is  scaleless,  lubricous,  and  so  transparent  that  the 
internal  structure  is  visible,  and  the  eyes  are  not  more  fully 
developed  than  in  the  common  leech.  The  mouth  is  vertical, 
jawless,  and  suctorial,  and  is  iumished  with  vibratilo  cilia.  The 
lancelet  possesses  neither  heart  nor  swimming  bladder,  and  is 
without  ribs  and  even  rudimentary  limbs.  In  all  other  fishes 
respiration  is  effected  by  means  of  water  passing  through  the 
mouth  and  escaping  by  the  gills,  or  their  equivalents ;  in  this 
species  it  traverses  the  whole  interior  of  the  animal  and  escapes 
by  a  special  pore  on  the  under  surface  of  the  body. 

^  Professor  Goodsir,  long  ago,  called  attention  to  this 
pecuhar  mode  of  respiration,  and  noticed  the  resemblance 
between  the  enlarged  phrangeal  sac  of  Amphioxus  and  that  of  the 
tunicated  mollusks  or  sea-squirts.  He  considered  the  lancelet 
also  as  allied  to  the  annulosa,  from  the  simple  organization  of  its 
respiratory  and  circulatory  system,  and  M.  Kowaleves'ky  has  more 
recently  traced  a  close  affinity  between  this  speci<^  and  the  early 
stages  of   some  Ascidians.      Thus,    in    Arnplmxnm    are    united 

*  Anatomy  of  Vertebrates.  Vol  i. 

t  PreliminAry  Note  on  the  Stracture  of  the  Skull  and  Brain  in  Amphioxus 
ianuolalus,    Proceodings  of  the  Royal  Society,  1874.  No.  157.     December. 

t  Ttansactions  of  the  Royal  Society  of    Edinburgh.      Vol  xv.,  pi.  11, 
p.  259. 
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characters  belonging  to  the  TumcaUs  and  AfmdidtSj  and  idmx- 
])ected  relations  are  revealed  between  the  Fertebrata  and  the 
Invertebrata, 

The  Most  Highly  Organised  Fish. 

In  the  Lepidosiren,  the  highest  of  all  the  fishes,  we  find 
an  organization  of  a  no  less  complex  nature.  The  genus  was 
founded  in  1837  by  Dr.  Natterer  for  the  reception  of  a  singular 
animal  to  which  he  gave  the  specific  name  of  paradam^  discoTcred 
by  him  in  America,  inhabiting  the  swamps  in  the  vicinity  of  the 
river  Amazon.  Tliis  species,  which  attains  a  length  of  three  feet, 
the  «^body  being  eleven  times  as  long  as  the  head,  *  is  now 
becoming  very  rare.  In  1839,  Professor  Owen  referred  specimens 
from  the  river  Gambia  of  West  Africa  to  the  same  genus,  under 
the  designation  of  Lepidosiren  annedens,  and  classed  them  in  a 
pro\'isional  group  between  the  reptiles  and  fishes.      They  are 

placed  by  Professor  Huxley  in  the  highest  order  of  his  claasifica- 

« 

tion  of  fish,  namely,  tlie  Dipnoi  or  "  double  breathers,"  and  are 
popularly  known  as  the  mud  fishes. 

These  paradoxical  "scaled  sirens"  have  well  developed 
reptilian  lungs  co-existing  ^vith  functional  internal  brancbis, 
and  are  capable  of  living  either  in  the  water  or  out  of  it.  Their 
structure  and  liabits  are  very  peculiar.  During  the  rainy  season, 
the  waters  of  the  Gambia  overflow  its  banks,  and  the  mud  fish  is 
carried  out  of  the  true  bed  of  the  river.  Wlien  the  waters  retire 
it  is  left  stranded  ;  then,  burromng  in  the  softened  mud,  it  coils 
itself  up,  keeps  open  a  commimicatidn  with  the  air  above  its  nestv 
and  breathes  by  means  of  its  modified  swimming  bladder.  It 
thus  remains  inactive  till  the  return  of  the  floods  soften  the  walls 
of  its  cell,  when  it  emerges,  and  resumes  its  former  habit& 
They  have  been  found  in  a  semi-torpid  state  eighteen  inches 
below  the  surface,  in  situations  were  the  ground  is  dry  and  hard 
for  months  in  the  year,  and  are  dug  out  by  the  natives  with  a 
shaq)  pointed  stick  and  used  for  food. 

•  Transactions  of  the  Tiinnean  Society.     Vol,  xviii. 
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A  specimen  of  L,  annedens  has  been  on  exhibition  in  the 
eotranoe  hall  of  the  Brighton  Aquarium  for  more  than  two  years. 
L  is  kept  at  a  r^ular  temperature  of  70  d^rees,  and  is  in  a  veiy 
tlriving  condition,  having  grown  several  inches  since  it  has  been 
in  the  institution^  and  thickened  proportionately.  The  animal 
gmerally  lies  quietly  at  the  bottom  of  its  tank,  rising  occasionally 
to  the  surface  to  take  in  air.  It  is  fed  three  times  weekly  on 
snail  pieces  of  raw  beef,  which  it  can  be  observed  to  eat  in  a  very 
unusual  manner.  When  the  food  is  thrown  in,  the  mud  fish 
stretches  itself  leisurely  and  seizes  it,  as  it  comes  within  reach, 
between  its  sharply  formed  vomerine  teeth.  After  masticating 
it  slowly,  it  throws  it  out  with  a  quick  jerk  and,  commenci^  at 
the  other  end,  repeats  the  manoeuvre ;  it  then  again  rejects  it  and 
subjects  it  to  a  third  process  of  mastication  before  finally 
swallowing  it.  The  body  of  the  Lepulosireii  is  fish-like,  and 
covered  with  small  cycloid  scales,  simply  constructed  pectoral  and 
ventral  limbs  are  present,  with  a  dorso-caudal  fin.  The  notochord 
is  persistent,  but  the  skull  is  partly  bony,  partly  cartilaginous,  and 
the  costal  arches  and  neural  and  hsemal  spines  are  well  ossified  ; 
thus  it  fonns  a  link  between  the  bony  and  cartilaginous  types  of 
fishes.  The  dentition  is  composed  of  a  pair  of  vomerine  teeth, 
and  two  molars  in  each  jaw.  The  heart  is  three  chambered,  and 
true  lungs  exist  with  rudimentary  external  branchiae  and  functional 
internal  ones. 

Living  Affinities  of  LEPiDOsmEN. 

Among  living  fish,  the  Lepidosiren  is  most  closely  related  to 
another  "  dipnoid, "  discovered  in  the  rivers  of  Queensland, 
Australia,  in  1870.  This  species  was  at  once,  with  singular  ac- 
curacy, referred  by  Mr.  Gerard  KreiFt,  the  late  curator  of  the 
Sidney  Museum,  to  CercUodus,  a  genus  till  then  only  known  by  the 
fossil  teeth  occurring  abundantly  in  Triassic  and  rarely  in  "Oolitic" 
strata.  He  also  described  it  "  as  a  gigantic  amphibian,  and  as 
allied  to  Lepidosiren,"  the  correctness  of  which  determination  has 
been  fully  demonstrated  by  the  subsequent  minute  investigations 


1 


o!  Dr.  Giiiither*  Md   ProfesBor 
t^xhaustdve  memoirs  oa  this  subjo 

Two  species  of  living  Ceratot 
ah«T  ite  discoverer,  the  Hon,  AVi 
and  Ceratodm  midepis,  distinguish! 
ornate  scales.  Tliese  fish,  IcDOwn 
the  fresh  and  brackish  waters  of  t 
night  leave  the  streams,  and  go  ou 
iind  rushes,  subject  to  tidal  influei 
of  opinion  that  they  do  not  proba: 
limbs  are  too  flexible  and  feeble  to 
considers  that  though  they  may  Iw  < 
the  water,  they  could  not  remain  Inn 
it.  The  s)iecieg,  which  range  up  to 
pounds  in  weight,  appear  t«  feed  e 
plants,  Mijrtacta  and  G-raminta,  take 

The  body  of  CertUodus  is  cover 
and  the  limbs  are  Btructurally  idcnt: 
but  the  axis  and  fringe  are  more 
distinctly  visible.  The  internal  skeli 
aginous  type,  resembles  that  of  tin' 
l>artly  osseous.  The  anterior  nasal 
the  lip,  in  front  of  the  vomerine  tfe 
are  jdaced  in  the  cavity  of  the  mouth. 
ones.  Tiie  dentition  is  essentially 
modified  to  suit  herbivofous  diet,  beinj 
and  crushing  "  instead  of  "  piercing  s 
a  pair  of  vomerine  teeth,  and  two  mol; 
the  correctness  of  the  views  of  Pan 
assigned  that  number  of  dental  date.' 
middle  geologic  ages.  The  respirator 
Ltpidosireii,  but  the  gills  are  more  ik 

'  Tnuuactiuns  of  the  Royal  iiuciety  IH7I. 
f  ProceediogB  ZooJosical  Society,  ISTti,  Pi 
ManteU  ColL  British  MuBeum,  June. 
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Then  inhabiting  blear  waters  the  fish  probably  breathes  by  them 
ionej  the  true  longs  only  coming  into  action  when  on  the  mud 
fats,  or  living  in  turbid  waters.  The  shape  of  the  body,  the 
mmber,  position,  and  structure  of  the  fins,  the  elements  of  the 
iitemal  skeleton,  and  above  all  the  co-existence  of  a  lung  with 
glls,  show  how  closeiB  the  affinity  between  the  Australian  Ceraipdtis 
aid  the  mud  fishes  of  Africa  and  South  America,  and  although  the 
fcrmer  approach  less  to  the  amphibian  type  than  the  latter,  it  is 
olvious  that  in  a  natural  classification  their  place  is  side  by  side. 

Fossil  Affinities  of  the  Dipnoi. 

Having  shown  the  close  connection  between  the  two  genera 
of  living  dipnoids,  let  us  now  consider  the  relations  of  the  living 
and  fossil  Ceratodonts.  No  remains  of  this  genus  have  as  yet  been 
found  in  the  Tertiary  or  Cretaceous  formations,  but  the  fossil  teeth, 
of  which  several  varieties  are  recognisable,  possibly  the  relics  of 
numerous  species,  occur  abundantly  in  the  Triassic  beds  of  Aust 
Cliff,  near  Bristol,  and  in  the  Muschelkalk  of  Germany.  They 
have  also  been  obtained  from  strata  now  determined  to  be  of 
Triassic  age  at  Maledi,  South  of  Nagpur,  in  India,  and  associated, 
as  in  Europe,  with  the  reptilian  remains  Ilyperodapedon. 

Many  of  these  fossil  teeth  are  much  larger  than  those  of  the 
existing  species  (specimens  of  one  Triassic  form  measure  over  two 
inches  in  length),  and  must  necessarily  have  belonged  to 
individuals  of  a  gigantic  race.  The  dental  plates  only  have  been 
found  fossil,  but  the  structure  of  Ceratodus  Fasten  indicates  that 
they  alone  of  a  like  constructed  animal  would  be  susceptible  of 
preserv'ation  in  sedimentary  strata,  and  the  classification  of  the 
recent  forms  with  those  of  the  Mesozoic  rocks,  separated  by  so 
wide  a  gulf  of  geological  time,  though  founded  on  the  similarity  of 
dentition  alone,  is  the  only  reasonable  one,  as  there  is  no  evidence 
that  the  living  and  fossil  Ceratodonts,  difiered  from  each  other. 
The  teeth  of  this  genus  resemble  in  general  shape  and  structure 
those  of  Ctenodus  which  are  widely  distributed  in  Carboniferous 
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stnta,  species  occuring  in  America  being  identiad  with  tboseoT 
the  British  rocks  of  oontemponneoos  aga  The  dentition  of  tbe 
Devonian  Dipiems  is  also  closelj  rekted  to  that  of  Ceraiodn^  ai 
veil  as  LqMosireik 

Thus  the  history  of  the  Dipnoi^  an  order  before  the  discoTeij 
of  the  Australian  Ceratodus  only  represented  by  the  mnd  fishes  of 
Africa  and  South  America^  is  carried  back  to  remote  geolo^cd 
ages,  and  the  four  living  representatives,  at  present  known,  are 
found  to  be  the  survivors  of  a  veil  defined  and  characteristic 
group  of  fishes  first  appearing  in  the  Devonian  age.  They  can  be 
traced  up  from  DipieruSj  through  the  carbonif ems  Ctenodus,  to  the 
Jurassic  Ceratodonts,  and  then  the  link  is  lost  sight  of  until  their 
lineal  descendants  reappear  videly  distributed  on  the  surface  of 
the  present  world.  This  is  but  an  illustration  of  the  truth  that 
species  vhich  have  the  greatest  vertical  range  in  time  have  also 
the  videst  geographical  distribution,  or  that  a  vide  distribution 
proves  the  antiquity  of  the  genus.  It  is  certainly  a  very 
significant  fact  that  the  group  of  living  fish  most  closely  allied  to 
the  amphibian  reptiles  should  be  represented  in  the  Devonian 
rocks,  long  before  the  most  simply  constructed  amphiUons 
appeared  on  the  scene  of  life  in  the  swamps  of  the  carboniferous 
period. 

• 

The  Dipnoif  as  at  present  constituted,  comprises  the  following 
families  :  Protoptfrina,  Ceratodoniiaa,  Cienododipleridce,  and  possibly 
Phanerapleuridfe.  They  are  closely  allied  to  the  Ganoids,  and 
especially  to  that  sub-order  termed,  by  Professor  Huxley,  the 
Crossopterygidaej  or  "  fringe-finned, "  to  ba  presently  referred  ta 
Dr.  Giinther,  indeed,  proposes  to  unite  the  dipnoids  with  the 
ganoids,  as  a  distinct  family ;  but  Professor.  Huxley  considers 
that,  though  nearly  related  to  that  order,  they  yet  possess  many 
important  differences. 

It  seems  as  if  the  Dipnoi  had  also  some  afi^ities  with  the 
group  of  fishes  known  as  Placoderms^  for  a  most  remarkable  fossil 
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fth  has  recently  b^n  discovered  in  America,  the  dentition  of 
ivhich  is  ahnost  exactly  like  tliat  of  Lepidosiren,  except  that  it  is 
iilout  one  hundred  times  greater.  The  genus  DinkUhys  wb& 
foinded  by  Professor  Newberry  for  the  reception  of  this  gigantic 
Pkicoderm,  of  which  two  species  at  least  are  recognised  and 
^phically  described  by  him,  in  VoL  ii  of  the  State  Reports  of 
the  Palaeontology  of  Ohio.  They  occur  in  the  Huron  Shales  of 
th3  Upper  Devonian  series,  where  they  seemed  to  have  pre" 
poaderated  in  number,  fragments  of  over  a  hundred  individuals 
having  been  detected  wliile  the  remains  of  other  genera  are  found 
more  rarely  in  the  same  horizon. 

The  original  specimens  of  D,  Ten-elU  were  destroyed  by  fire, 
but  fortunately  a  photograph  had  been  secured  from  which  the 
plates  exhibited  were  taken.  The  jaws  of  this  "  terrible  fish  "  were 
each  two  feet  long,  the  breadth  of  the  head  was  about  three  feet, 
and  the  cranium  was  composed  of  massive  bony  plates,  the  solid 
bone  of  the  occipital  portion  being  three  inches  in  thickness. 

The  length  of  the  body  is  estimated  by  Professor  Newberry 
to  have  been  about  fifteen  feet,  and  its  diameter  three.  The  an- 
terior was  protected  by  huge  dorsal  and  ventral  shields,  resembling, 
in  general  shape  and  structure,  those  of  the  genus  Coccosteus,  ren- 
dered classic  by  the  i>en  of  the  lamented  Hugh  Miller.  Very  little 
is  known  with  regard  to  the  fins,  "  about  six  inches  only  of  an 
apparently  median  fin,  with  well  ossified  rays  as  thick  as  one's  little 
finger,"  having  as  yet  been  found,  and,  from  the  absence  of  scales, 
it  is  conjectured  that  the  posterior  portion  of  the  body  of  the 
animal  was  covered  with  a  tough  skin,  as  in  Coccostetis,  a  genus 
which  possibly  protected  itself,  like  the  modem  sheat  fish  of  the 
Ganges,  by  burrowing  in  the  mud,  watching  for  prey  with  only  its 
mail-clad  parts  exposed.  The  powerful  dentition  of  DinuMhys  is 
suggestive  of  carnivorous  habits,  and  probably  being  so  heavily 
weighted  by  the  thick  shields  encasing  its  vital  organs  it  would  be 
•compelled  to  obtain  food  rather  by  cunning  than  by  swift  pursuft. 

It  is  worthy  of  notice  that  the  ponderously  armed  Flacoderms 
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had  a  comparatiYelj  short  range  in  time,  remains  of  the  group  beia^ 
only  found  in  the  Silurian  and  Devonian  rocks,  thus  it  seems  » 
though  unable  to  cope  in  the  struggle  for  existence  with  the 
lighter  armed  and  more  active  race  of  ganoids  which  predominated 
in  the  Devonian  waters,  they  died  out,  leaving  no  immediate 
descendants. 

The  vertebral  column  in  the  Placoderms  was  generaUj  car- 
tilaginous, a  condition  considered  by  some  authors  as  indicatiTe 
of  a  low  organization,  but  as  the  quantity  of  bone  composing  their 
external  shields  was  much  greater  than  that  forming  the  internal 
skeleton  of  the  existing  ty}>es  of  true  bony  fishes,  and  as  traces  of 
ossified  caudal  vertebrae  have  been  discovered  in  one  genus  thej 
ought  rather  to  be  highly  plaed  in  a  systematic  classification' 
The  group  is  considered  by  Professor  Huxley  to  form  a  link 
between  the  Ganoids  and  the  Teleosts,  and  as  having  most  affinity 
with  the  living  plated  Siluroid  Teleosts  of  the  African  rivers. 

Distribution   and   Kange   of  the    Piscine    Families  in 

Geological  Timk 

In  considering  the  distribution  and  range  of  the  various 
families  in  a  geological  time,  we  find  that  authenticated  remains 
of  sharks,  Placoderms,  and  Cephalaspids  have  been  obtained  firom 
the  Lower  Ludlow  Beds  of  the  Upper  Silurian  rocks  of  Europe, 
but  in  America  it  is  singular  that  no  fossil  fishes  have  as  yet  been 
discovered  before  the  Devonian  epoch,  when  the  relics  of  numerous 
genera  occur  abundantly,  differing,  however,  from  the  European 
forms. 

Tliis  dissimilarity  in  the  fauna  is  probably  owing  to  the 
differences  existing  in  the  physical  geography  of  the  two  areas  at 
the  time  of  the  deposition  of  the  seriea  The  Devonian  formatian 
is  built  up  of  fresh-water,  estuariue  and  marine  strata,  each  group 
characterised  by  its  peculiar  forms  of  Ufa  In  the  Old  Red  Sand- 
stone of  Scotland  and  Russia,  fresh-water  species  predominate, 
while    in  the  marine  limestones  of  Devonshire,  and  the  Eif^^l* 
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M^Uusca,  Corals,  and  the  remains  of  genera  of  inshore  dwelling 
fish  indicate  a  shallower  marine  deposit.  The  greater  part  of  the 
American  Devonian,  on  the  contrary,  was  apparently  laid  down  in 
an  open  sea,  and  thus  a  monster  marine  fauna  flourished,  not  so- 
generally  represented  in  Europe,  but  it  is  interesting  to  note  the 
identity  of  a  few  species  occuring  in  localities  where  the  beds  are 
of  similar  structure  to  those  of  contemporaneous  age  in  Europe. 
In  both  worlds  the  formation  is  alike  distinguished  by  the  great 
preponderance  of  ganoid  over  elasmobranchiate  fishes. 

The  condition  existing  during  the  formation  of  the  Devonian 
rocks  are  well  illustrated  at  the  present  day  by  the  fresh-water 
lakes,  mighty  rivers,  and  extended  coast  line  of  the  African  and 
American  continents,  and  it  is  a  most  suggestive  and  significant 
fact  that  the  genera  of  living  ganoid  and  dipnoid  fishes  most  re- 
sembling the  palseozoic  forms  are  now,  with  two  exceptions,  found 
on  those  continents  alone.  Taking  the  various  orders  of  Professor 
Huxley's  comprehensive  classification  in  succession,  we  find  that  no 
traces  of  the  first  or  lowest  order,  the  Fltaryngobranchii,  which 
contains  only  the  "  gullet  breathing  "  lancolet  have  been  found  in 
a  fossil  state.  Tliis  is  easily  accounted  for,  however,  by  the  soft 
and  perishable  structure  of  the  species,  of  which  no  remains  could 
possibly  be  preserved  in  the  finest  sedimentary  strata,  and,  there- 
fore, the  non-representation  of  tliis  lowest  form  of  ichthyic  life  in 
"  the  records  of  the  rocks  "  becomes  less  remarkable. 

Of  the  caitilaginous  Marsijyobranchi'i,  comprising  the  hag  fishes 
and  lampreys,  the  homy  teeth  alone  would  be  susceptible  of 
preservation,  and  their  absence  has  been  commented  on  as 
negativing  the  evidence  of  progressive  development  among  fishes, 
as  it  is  obvious  the  most  simply  constructed  forms  should  appear 
first  on  the  scene  of  life  in  order  to  give  place  to  their  more  liighly 
organised  descendants. 

In  1856,  Pander,  in  his  magnificent  work  on  the  Silurian  and 
Devonian  fishes  of  the  Russian  Baltic  Provinces,  gave  numerous 
figores  of  what  he  supposed  to  be  the  teeth  of  small  sharks,  from 


the  Lower  Silurian  rocltP,  but  tli 
been  acceptf^l  as  of  true  ichthyft 
only  tliree  epecies  as  possibly  tin 
that  tli«  remainder  might  be  *>itl 
"  or  the  npineo,  hooklets,  or  < 
annolidos."  Great  nurab^ra  of  t 
l>e<'n  (letectwl  in  carboniferous 
Ameriua,  and  it  is  suggested  t 
uyclostomnuG  fjelie!!  like  the  faa^  ■ 
rBproBentativea  of  the  Ma^.^ipo  hi 
seas.  They  seem  most  to  resemli 
teeth  of  the  Mi/iinoidg,  in  which  t 
composed  of  one  homy  conical  to( 
mouth,  with  two  serrated  dental  ] 
been  objected  that  the  teeth  of  1 
horny  or  cliitonous,  while  tlie  fossi 
this  applies  with  e<iual  force  to  tlie 
of  moUuaka,  as  the  modem  shell  Hi 
piscine  derivation  of  the  conodont): 
question  requiring  careful  investigat 
appearance  of  iehthyic  life  in  gf-ol 
be  asserted  that  they  are  the  teetli  • 
be  positively  proved  that  tliey  are  n 

Tlio  next  order,  the  Elatnitol'nm 
fishes,  rays,  and  Chimarmh.  The 
enjoyed  a  long  range  from  the  U 
present  day,  and  one  genus  seems  to 
CeMracum  PMUppi  or  Port  Jackson 
-  descendant  of  the  old  time  Cfdracm 
now  verging  towards  extinction.  Tin 
in  the  Devonian,  and  live  on,  but  tin 
until  the  Jurassic  age.  The  PtaaxUriii 
but  a  transient  existence,  dying  oat  at 
•  Enc  Brit,  voL  xvii.,  p»rt  I,  AitPsIato. 
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wlule  the  Tehasiei,  or  true  bony  fishes,  which  so  lai^ly  predominate 
at  the  present  day,  did  not  appear  on  the  scene  of  life  until  the 
formation  of  the  Cretaceous  rocks.  *  Seven,  or  eight,  living  genera 
alone  survive  of  the  Garmdei  which  prevailed  so  numerously  in 
Paleozoic  times,  and  but  one  of  these,  the  sturgeon,  the  least 
characteristic  of  the  group,  is  found  in  European  waters.  Two 
of  the  six  remaining  forms,  which  are  all  dwellers  in  freshwater,, 
oecor  in  Africa,  and  four  inhabit  the  lakes  and  rivers  of  North 
America.  The  preservation  of  the  majority  of  living  ganoids  in 
America  is  probably  owing  to  the  fact  that  some  portions  of  this 
ancient  continent,  truly  the  old  world  of  geologistSy  have  never 
been  submerged  since  their  upheaval  from  the  first  Silurian  seas,, 
thos  some  representatives  of  this  ancient  race  of  fishes  were  able 
to  find  a  refuge  in  its  bays  and  rivers,  and  the  chain  of  descent 
has  been  kept  unbroken  from  the  early  ages  of  the  incalculably 
remote  {>ast. 

The  large  spined,  shagreen  scaled  Acanthodidm,  which  are 
considered  by  Professor  Huxley  to  link  the  ganoids  to  the 
Eksmobranchs,  range  from  the  Devonian  to  the  Permian  rocks. 
The  "  thick  toothed  "  Pycnodonts  lived  from  the  coal  measures  to 
the  Tertiaries,  and  are  now  extinct,  while  the  buckler-headed 
Ce^udespidSf  like  the  PUu^emis^  existed  only  in  Silurian  and 
Devonian  times.  Tlie  Chondrosteid(B,  to  which  group  the  sturgeons 
belong,  were  certainly  represented  in  the  Jurassic  seas,  and 
possibly  by  the  gigantic  Macropetaliddhys  in  the  Devoniaa  Amia 
^va,  the  dog-fish  of  the  American  lakes,  is  the  sole  member  of 
the  sub-order  Amiadm,  The  Lepidosteidce  includes  the  living  bony 
pikes,  inhabitants  of  the  rivers  of  the  same  continent,  and  fossil 
forms  in  all  the  formations  reaching  back  to  the  Devonian. 

There  remains  for  discussion  but  the  sub-order  Crossop- 
inygidmy  that  important  group  of  fringe-finned  ganoids,  through 

*  A  species  of  Polyodon  allied  to  the  Stui^eon,  inhabits  the  rivers  of 
Northern  China. 
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which  *  Professor  Huxley  considers  the  passage  from  the  fishes 
to  the  reptiles  took  placa  All  the  families  of  this  well-defined 
sub-order  are  characterised  by  the  possession  of  two  dorsal  fin^s 
iind  by  lobate  paired  fins  having  a  central  axis  or  st^n  coveml 
with  scales  like  the  body  walls,  and  surrounded  by  a  fringe  of  fin 
ray&  Jugular  plates  always  replace  the  branchiostc^  rays,  and 
the  scales  are  either  rhomboidal  or  cycloidaL  The  families 
Saurodipterini,  Glyptodipteriniy  and  PhaneropUurlni  are  restricted 
to  the  Palaeozoic  rocks.  The  Ctiddcanthini  range  from  the  Car- 
boniferous to  the  Chalk  and  the  Poltfpterini,  comprising  only  the 
living  Poltfpleras  and  CalamokMhys  of  Africa  alone  represent  this 
numerous  race  of  fishes  at  the  present  day.  The  geDOs 
Poltfpierus  is  remarkable  for  the  unique  arrangement  of  its  sab- 
divided  dorsal  fin,  and  by  the  possession  of  a  double  cellular  air 
bladder,  which  most  nearly  approximates  to  the  true  lungs  of  the 
DipioL  It  has  least  structural  affinities  with  the  Ccelacanths,  its 
nearest  allies  in  time,  and  is  most  closely  zoologically  related  to 
the  rhomboidal  scaled  Saurodipterines  of  the  Devonian,  from 
which  it  is  separated  by  an  enormous  gulf  of  geological  time,  as 
no  intermediate  links  have  been  discovered. 

• 

In  the  notochordal  Phaneropleurinl  we  find  forms  which  most 
closely  resemble  the  acutely  lobate  finned  Lepidosiren.  .  The 
shape  of  the  body,  number,  position,  and  structure  of  the  fins, 
and  all  the  elements  of  the  internal  skeleton,  exactly  foreshadow 
those  of  the  mud  fishes.  Like  them  Pluinerapleuron  was  covered 
with  thin  cycloidal  scales,  through  which  the  long  and  well 
ossified  ribs  show  so  plainly  in  the  fossil  state  as  to  suggest  the 
name  of  the  genus.  The  dentition,  however,  differs  from  that  of 
Ceratodus  and  Lepidosiren,  being  composed  of  a  row  of  short 
conical  teeth  in  each  jaw,  and  in  the  absence  of  the  grooved 
dental  plates  so  characteristic  of  the  true  dipnm  it  is  uncertain 
whether  this  family  can  be  associated  with  the  other  members  of 

*  Decade  X  of  the  Memoirs  of  the  Geological  Survey,  1861  (dassdficatiou 
-of  Devonian  Fish). 
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that  order.  The  chain  of  descent  is  carried  on  bj  the  Coda- 
cafdfUni,  the  only  fringe-finned  ganoids  occurring  in  the  Mesozoic 
ro<^  They  can  be  traced  up  from  Coelacanthus  in  the  Car- 
boniferous, through  Holophagus  in  the  Lias  and  Undina  in  the 
Oolites,  up  to  Macropoma  in  the  Chalk.  The  family  is  dis- 
tinguished by  cycloid  scales,  hollow  fin  supports,  and  a  noto- 
chordal  skeleton  built  on  the  same  principle  as  that  of  the  mud 
fishes.  In  some  genera  the  walls  of  the  air  bladder  are  ossified, 
this  peculiarity,  which  was  first  suspected  by  Mantell,  is  especially 
remarkable  in  Undina  and  Macr&poma,  and  can  be  observed  in 
specimens  of  the  latter  in  the  Willett  Chalk  Collection.  No 
fossil  Crossopterygids  have  been  discovered  in  Tertiary  strata, 
but  it  is  the  opinion  of  Professor  Huxley  that  as  the  rhomboidal 
scaled  Saurodipterines  of  the  Devonian  rocks  are  now  represented 
by  the  living  Polypterus,  so  the  stiff-walled  lungs  of  the  Lepido- 
siren  are  the  homologues  of  the  ossified  air  bladder  of  the 
Coelacanths,  and  thus  that  genus  carried  up  the  cycloidal  branch 
of  the  Crossopterygids  to  the  present  day. 

Such,  in  the  abstract,  is  the  life  history  of  fishes,  a  class 
characterised,  like  other  divisions  of  the  animal  kingdom,  by  the 
extinction  of  some  groups  after  a  brief  existence,  and  by  the 
persistent  endurance  of  others  through  untold  ages.  In  the  few 
genera  of  living  ganoids  we  have  undoubtedly  the  surviving 
descendants  of  a  numerous  and  powerful  race  which  prevailed  in 
the  Devonian  epoch,  and  by  the  discovery  of  fossil  dipnoal  forms 
the  progenitors  of  Ceratodus  and  Lepidosiren  the  Dipnoi  are  like- 
wise proved  to  be  of  ancient  lineage. 

Moreover,  in  considering  the  fact  that  the  early  fishes  are 
remarkable  from  a  combination  of  diverse  characteristics  which 
subsequently  become  the  distinguishing  peculiarities  of  distinct 
families,  and  of  a  higher  order,  we  find  further  evidence  that  the 
ancient  ganoids  formed  the  parent  stock  from  which  the  succeeding 
fislies,  amphibians,  and  reptiles  have  diverged.  In  some  sauroid 
Devonian  fishes  the  position  and  structure  of  the  teeth  foreshadow 


58 

those  of  the  Labrinthodoiit  reptiles,  in  others  the  throat  b 
protected  by  gukr  pktes,  a  fashion  retained  in  the  Carboniferoos 
amphibia.  Again,  in  some  spedes  the  scales  are  taxAce  pitted, 
like  the  scates  of  Crocodiles.    While,  in  the  notochordal  weak* 

• 

limbed  amphibians  of  the  coalmeasares,  with  minute  body  scales, 
and  partly  osseons  skulls,  we  cannot  fail  to  recognise  stmciural 
peculiarities  now  f oond  in  the  swamp-dwdling  mud  fishes.  Thus 
in  the  anomalous  ''scaled  sirens,''  we  have  the  ^'peraiBtent  type" 
of  an  ancient  group  of  fishes,  in  which  now,  as  in  the  old  time^ 
the  piscine  and  amphibian  characters  aresonnitedastocomptetely 
eflface  the  line  of  demarcation  between  the  orders,  and  efiectoally 
link  the  fishes  to  the  reptOes. 

A  cordial  vote  of  thanks  was  awarded  to  Miss  Crane  for  her 
valuable  paper.  The  vote  was  acknowledged  by  Mr.  Crane ;  and 
then  an  examination  of  the  specimens  produced  in  iUasteitioii  of 
the  paper,  and  a  conversation  respecting  the  subject  of  it,  was 

•  entered  upon,  the  President,  Mr.  G.  D.  Sawyer,  Mr.  CnoSj 
Mr.  Wonfor,  and  Mr.  Haselwood,  taking  part,  and  the  latter 

•  suggesting  the  giving  of  a  few  elementary  lessons  in  such  sciences 
as  that  of  which  it  treated,  in  order  to  better  prepare  some  of 
them  to  appreciate  them  when  discoursed  upon. 


February  22nd. 
MICROSCOPICAL  MEETING.— Mr.  T.  W.  WONFOR  OX 

ARTIFICIAL  DLA.TOMS. 
It  is  well  known  to  chemists  that  if  fluor  spar  and  saljAuric 
acid  be  mixed  together  in  a  platinum  or  leaden  vessel,  so  as  to 
form  a  paste,  and  gentle  heat  be  applied,  that  fumes  of  hydrc^oric 
acid,  which  has  a  great  affinity  for  silica,  are  given  off  Advantage 
is  taken  of  this  property  in  the  arts  to  produce  etchings  on  glass. 
The  operation  consists  in  evenly  smearing  the  surface  of  the 
article  to  be  operated  on  with  a  coating  of  wax  or  a  resinous 
compound  known  as  etching  ground.  On  this  prepared  soiface 
the  design  is  traced  in  the  ordinary  way  with  a  pointed  instrument. 
The  glass  is  then  placed,  waxed  surface  downwards,  in  a  shallow 
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vessel  of  lead  or  platinum,  in  which  finely  powdered  fluor  spar* 
and  sulphuric  acid  have  been  mixed  together  into  a  paste.  A 
gentle  heat  being  applied,  fumes  of  hydrofluoric  acid  are  given 
off,  which,  coming  in  contact  with  the  glass,  produce  the  desired 
effect  in  a  few  minutes.  The  wax  or  etching  ground  is  then 
washed  oflf  with  oil  of  vitriol. 

Again,  if  equal  parts  of  finely  powdered  fluor  spar  and  glass, 
or  fine  white  sand,  are  mixed  together,  and  water  and  sulphuric- 
acid  added,  hydrofluoric  acid  will  be  given  off  as  before,  but 
coming  in  contact  with  the  silica  of  the  powdered  glass  or  sand 
the  acid  will  be  decomposed,  the  result  being  water  and  a  gaseous 
fluoride  of  silicium,  known  by  the  presence  of  white  fumes ;  the 
whiteness  being  caused  by  the  presence  of  minute  particles  of 
Bilex,  arising  from  the  decomposition  of  the  fluoride  on  coming  in 
contact  with  the  ^ueous  vapour  of  the  atmosphere,  for  it  is  an 
accepted  fact  that,  if  the  gaseous  fluoride  of  silicium  come  in  contact 
vrith  water,  it  is  itself  decomposed,  and  gives  rise  to  silica  and  a 
doable  fluoride  of  silicium  and  hydrogen  called  hydrofluor-silicic 
acid. 

In  the  Quarterly  Jmmal  of  Microscopical  Science  for  April,  1863, 
tliere  is  an  abstract  of  a  paper  by  Max  Schultze  on  "  The  structure 
of  the  valves  of  diatoms,  as  compared  with  siliceous  pellicles 
produced  by  the  decomposition  of  fluor  silicic  acid  in  moist  air."' 
These  pellicles,  to  which  we  propose  drawing  the  attention  of  the 
Society,  are  produced  by  a  modification  of  the  process  last  described, 
and  certainly  bear  in  their  markings  such  a  resemblance  to  the 
markings  on  the  valA'^es  of  many  diatoms  as  to  warrant  their  being 
called  "  Artificial  Diatoms." 

To  make  the  Artificial  Diatoms,  described  by  Schultze,  a 
modification  of  the  last-named  process  is  necessary.  Take  a  well- 
cleaned  Florence  oil  flask ;  into  this  put  about  a  teaspoonful  of 
I)owdered  fluorspar,  and  the  same  quantity  of  powdered  glass.  On 
this  mixture  pour  sufficient  sulphuric  acid  to  form  a  thickish  pasto. 
In  the  Florence  flask  insert  a  loose  plug  of  moistened  cotton  wooL 
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The  cotton  wool,  if  necessary,  can  be  kept  moist  by  taking  another 
flask,  filling  it  with  water,  dipping  one  end  of  a  lamp  cotton  into 
the  water,  and  aUowing  the  other  end  to  rest  on  top  of  the  phg 
of  cotton  wool  Fluoride  of  Silicinm,  or,  as  it  is  now  called  silicic 
fluoride,  will  slowly  rise  in  fumes  from  the  mixture  of  fluor  spar, 
glass,  and  sulphuric  acid,  and  deposit  a  portion  of  the  silica  m  the 
form  of  vesicles,  very  much  resembling  in  shape  sausage  skins. 
Some  of  these  vesicles,  on  examination,  will  be  found  to  be  quite 
plain,  while  others  will  be  elegantly  marked. 

Before  attempting  to  examine  the  vesicles,  it  is  necessary  to 
well  wash  and  dry  them,  otherwise  the  moisture  from  them  will 
corrode  the  glass  of  the  objective,  or  damage  the  brass-work  of 
the  microscope. 

They  may  be  examined  as  opaque  objects  under  a  low  power 
to  obtain  an  idea  of  the  general  form  and  appearance  of  the  vesicles 
They  may  then  be  gently  crushed  on  the  slide  under  a  thin 
covering  glass,  and  examined  with  a  high  power  ranging  from  a 
quarter  upwards.  Some  will  be  found  to  bear  a  striking  re- 
semblance to  the  valves  of  diatoms  in  their  marking ;  wliiie  others 
will  exliibit  large  (comparatively)  round  bosses,  with  smaller  bosses 
grouped  around  them.  Max  Schultze  in  his  article  suggested  that 
the  liemispherical  and  other  markings  were  due  to  crystaUization. 
This  may  possibly  be  the  casa  We  certainly  have  examples  of 
silex  depositing  itself  in  form  of  bosses  and  knobs,  as  well  as  those 
peculiar  concretions  mentioned  by  Mr.  Pankhurst  in  his  paper  on 
**  The  Forms  of  Silica."  We  have  also  noticed  similar  minute 
bosBos  in  pieces  of  disintegrated  Roman  glass  from  the  Cat^ombe. 

An  interesting  discussion  followed,  in  which  most  of  the 
Members  present  joined,  after  which  objects  illustrative  of  the 
subject  of  the  paper,  including  real  diatoms,  chalcedony,  disinteg- 
lated  glass  from  the  Catacombs,  and  crystals  in  glass  were  shewn 
by  the  President  (Mr.  G.  D.  Sawyer)  and  Messrs.  Aylen,  Glaisyer, 
Hasclwood,  and  Wonfor. 


61 


March  1st. 

THE   ANNUAL    SOIREE. 

The  sixth  annual  soiree  in  connection  with  this  Society  was 
'held  in  the  Royal  Pavilion,  and  proved  a  brilliant  success.  This 
soiree  is  one  of  the  most  important  events  in  the  year's  histoiy 
of  the  Society,  and  is  always  looked  forward  to  as  an  approaching 
pleasure,  and  afterwards  regarded  as  an  occasion  on  which 
thorough  enjoyment  and  interesting  instruction  were  combined. 
The  sixth  soiree  was  inferior  to  none  of  its  predecessors  in  any 
respect,  and  superior  to  more  than  one.  A  large  number  of 
gentlemen  connected  with  the  Society  worked  indefatigably  to 
secure  a  success,  and  they  must  have  felt  fully  repaid  by  the 
result  for  all  the  "  pleasurable  trouble  "  they  undertook.  The 
magnificent  rooms  were  tastefully  decorated  with  plants  and 
flowers  by  Messrs.  Balchin  and  Nell,  of  the  Western  Road,  and 
refreslmients  were  supplied  by  Mr.  E.  Booth,  of  East  Street,  who 
laid  the  tables  out  in  an  artistic  manner,  and  gave  unbounded 
^tisf action. 

On  the  tables  in  the  several  rooms  were  displayed  numerous 
interesting  objects  of  natural  history.  There  were  also  exhibited 
microscopes,  spectroscopes,  galvanic  batteries,  and  numerous  other 
scientific  instruments.  The  microscopical  subjects  were  as 
follows : — Mr.  Duguid,  eel-like  forms  in  vinegar ;  Dr.  Massy,  young 
oysters  ;  Mr.  Mills,  palate  of  trochus  ;  Mr.  Welsh,  nerve  of  tooth  ; 
Messrs.  T.  Rowley  and  Son,  young  jelly  fish  and  other  living 
^•bjects ;  Mr.  R.  Glaisyer,  diatomaceae ;  Mr.  Lethbridge,  sections 
of  kidney  and  coal ;  Mr.  B.  Lomax,  tongue  of  blow-fly ;  Mr.  Aylen, 
sulphate  of  copper ;  Mr.  Hazelwood,  frosted  silver ;  Mr.  T.  W. 
Wonfor,  skin  of  the  tail  of  a  mouse  ;  Mr.  Dennant,  pasasite  of 
bird;  Mr.  T.  W.  C,  Wonfor,  section  of  pearl ;  Mr.  G.  D.  Sawyer  (the 
President),  spiculae  of  gorgonia  arranged  to  form  a  pattern ;  Mr. 
J.  T.  Gwatkin,  section  of  cat's  tongue  ;  Mr.  W.  D.  Savage,  palate 


o'  "qaiii ;  Mr.  Naih,  rection  of  el 

Ilea.     Mr.  E.  Gl>i.jer  ,iid  Mr.  1 

interesting  objects  of  the  same  cl. 

were  vacuum  tubes,  revolving  an 

Capon ;  automatic  spectroscope,  i 

Nebula,  in  Orion,  by  Mr.  H.  Pra 

from  tile  alim-ial  deposits  of  tlip 

Mr.  T.  W.  Wonfori  foriegn  butt, 

and  foreign  beetles,  by  Mr.  A.  Do 

a  continuous  se]f.acting  railway  b 

E.  D.  Smith ;  a  beautifully  carved 

by  Mr.  H.  Saunders  ;  ammonite's, 

great  age,  including  an  ancient  Or. 

(mummy)  from  Memphis,  by  Mr.  A 

of  shells,  by  Miss  Glusyer ;  a  ster. 

and  some  very  beautiful  pictures  . 

Nash ;  peculiar    looking  Chinese 

Chinese  poroehiin  tea  sets,  lent  by 

cniiositios  of  various  kinds  brought 

from  the  Ciiallenger  Eipediton. 

eriiibiled  the  magnificent  sword  j 

mayoralty   by  the   Sulliui  of  Zan, 

Majesty's  vi«t  to  Brighton  in  1875 

ah»  lent  two  splendid  Japanese  „„ 

etiuigo  looking  objw^ts  which  sttn 

They  were  Chinese  gods  andgo<lde» 

votive  tableta  from  one  of  the  ten, 

presented  to  a  goddess  by  a  high  cla, 

and  heir,  uid  n,  ^ktr  was  given  a, 

the  inbabilmta  of  96  viUages,  for  e 

•omnpartiouhircomplainli    During! 

le<*l«»  were  delivered,  and  were 
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Address  by  Mil  G.  D.  Sawyer,  the  PREsroENT. 

When  your  excellent  Secretaries  first  communicated  to  me  the 
wish  of  your  Committee  that  I  should  become  your  President  for 
this  year,  I  confess  that  I  had  some  natural  hesitation  in  accepting 
jonr  veiy  flattering  invitation.     I  have  been  so  much  more  ac- 
customed to  the  position  of  a  learner  than  of  a  teacher  in  your 
scientific  Society,  and  there  are  so  many  gentlemen  well  qualified 
not  only  to  fill  but  to  adorn  the  office  of  President^  that  I  could 
Qot  but  feel  doubtful  how  far  the  suggestion  woidd  be  approved 
of,  and  be  advantageous  to  the  Society.     Nevertheless,  my  constant 
iittendance  at  your  meetings  during  the  last  twelve  years  as   a 
Member,  and  for  seven  or  eight  years  as  one  of  your  Committee, 
has  given  me  so  deep  an  interest  in  its  proceedings,  and  I  am 
always  so  happy  when  associated  with  its  Members,  that  I  could 
not  refuse  myself  the  pleasure.     Ako  (for  it  is  never  very  difficult 
to  convince  one's  self  of  what  one  wishes  to  believe),  it  seemed  to 
me  that  the  responsibility  of  the  selection  would  after  aU  in  no 
^nse  rest  upon  me.    And  therefore  I  am  here  to-night  to  welcome 
you  to  the  sixth  annual  soiree  of  our  Society,  and  in  the  name  of 
the  Committee  to  express  the  hope  that  you  will  have  a  very 
pleasant  evening's  enjoyment. 

I  have  been  strictly  enjoined  not  to  occupy  much  of  your  tune 
by  any  prefatoiy  remarks  of  mine ;  and  however  much  I  might 
have  enjoyed  wandering  with  you  along  some  of  the  pleasant  paths 
of  natural  history,  I  must  show  my  obedience  to  discipline  by 
yielding  to  the  "  powers  that  be,"  and  by  keeping  you  but  a  very 
short  time  from  the  enjoyment  of  those  capital  lectures,  interesting 
microscopic  slides,  and  attractive  objects  which  our  kind  friends 
have  provided  for  our  entertainment  this  evening.     But  I  must 
be  pennitted  to  call  attention  very  briefly  to  some  of  the  ad- 
vantages afforded  by  our  Society,  that  such  of  you  as  have  not  yet 
joined  our  ranks  may  be  induced  to  do  so,  and  thereby  extend  our 
usefulness. 


The  essays  and  papers  read 
in  the  post  have  manUested  great 
on  the  part  of  the  writers  ;  and  < 
followed,  facts  have  been  elicited,  i 
that  hare  added  materially  to  thi 
to  the  quick  perception  of  even  t) 
joining  in  the  intellectoal  conflict, 
favoured  with  a  paper  by  Mr.  B.  ! 
of  Certain  Numbers  in  Nature," 
interesting  than  the  title  indicated 
ideas  to  think  about.  Soon  after  t 
A.  Pankhurst,  favoured  ua  with  oi 
lectures,  taking  as  his  subject,  "  St 
our  warm  friend,  the  Sun,  and  not 
showing  US  (by  the  aid  of  the  lime 
his  fine  open  countenance,  and 
eccentricities. 

If  time  permitted  I  should  in< 
salient  points  of  his  admirable  add 
to  the  majestic  size  of  the  sun — n 
size  of  our  earth — to  its  attractive 
and  fifty  times  the  weight  of  all  tli 
— ^to  the  opinions  held  as  to  the  c^ 
its  depressed  sun  spots  and  ite  el 
corona  and  rose^oloured  protubem 
to  the  enormous  space  occupied  by  ni 
as  carefully  explained  by  our  lectiir 
only  say  that  the  imjiortance  of  tlie 
the  diagrams,  and  the  clearaess  of  ll 
1)0  desired ;  and  I  allude  the  more 
longing  to  hear  the  lecture  that  M 
jiromised  to  give  us  this  e^'ening  oi 
listening  to  which  I  can  safely  promj 
oniinary  meeting  last  montli,  vre  had 
listening    to   a   ciiri'fullj-tiii'|iarc(l  pa 
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additional  attractioii  of  having  been  prepared  by  a  lady.  Mis» 
Crane  prepared,  and  our  worthy  Secretary,  Mr.  Wonfor,  read  thia 
excellent  paper  on  "Certain  Grenera  of  Living  Fish  and  their 
Fossil  Affinities."  It  exhibited  great  research,  and  showed  an 
extensive  acquaintance  on  her  part  with  her  subject.  To  add  to 
the  interest  of  the  address,  Miss  Crane  had  personally  prepared 
a  large  number  of  explanatory  diagrams,  by  which  the  subject 
might  be  very  readily  understood.  Her  great  talent  manifested 
in  preparing  the  subject  matter  of  this  lecture,  and  the  diagrams 
accompanying  it,  much  impressed  those  who  had  the  privilege  of 
hearing  it ;  and  quickened  in  them  the  desire  and  the  hope  that 
this  lady  will  at  some  future  time  favour  us  with  other  valuable 
contributions  to  our  Society's  usefulness. 

These  are  only  a  few  specimens  of  the  advantages  offered  in 
the  opportunity  of  hearing  valuable  essays  and  discussions- 
thereon.  But  for  being  short  of  time — so  "  cribbed,  cabin'd,  and 
confined  " — I  should  have  liked  to  enlarge  on  the  advantages  of 
the  very  well-selected  and  costly  library  possessed  by  the  Society,, 
the  books  from  which  can  be  taken  by  the  Members  to  their  own 
homes,  and  theri^  carefully  studied.  In  it  will  be  found  the  best 
text  books  on  chemistry,  geology,  entomology,  pyhsiology,  zoology, 
and  many  another  "  *ology."  The  birds,  beasts,  and  fishes  are 
well  represented  there,  and  the  microscope  has  a  large  amount  of 
light  thrown  upon  it  by  the  valuable  works  on  the  shelves  of  our 
library.  Leisure  hours  may  indeed  be  well  and  pleasantly 
occupied  in  the  study  of  its  contents,  for  there  may  be.  found 
ready  to  hand  stores  of  matter  prepared  carefully  by  sages  and 
philosophers,  to  acquire  which  in  any  other  way  would  quite 
overtax  the  time  and  the  powers  of  students,  although  they 
might  have  ever  so  great  sympathy  with,  and  feel  ever  so  great 
interest  therein.  There  is  a  well-prepared  catalogue  of  the 
library  made  up  to  quite  a  recent  period. 

Then  the  admirable  yearly  report  handed  to  each  of  the 
Members,  and  containing  a  well-digested  epitome  of  the  papers 
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read,  and  the  facts  elicited  during  the  year,  is  another  advantage 
of  the  Society  which  is  highly  worthy  of  notice,  and  the 
microscopical  meetings  held  every  month.  What  a  fand  of 
instruction  and  deep  interest  do  these  f umisK  Even  apart  from 
the  higher  uses  of  the  microscope  in  scientific  investigation,  it  has 
been  well  said  that  the  use  of  the  nucroscope  is  *'  one  of  the  most 
pleasurable  recreations  that  human  ingenuity  has  devised." 
I  strongly  recommend  it  to  you  alL 

And  now  I  must  stop,  although  I  have  said  nothing  yet  about 
our  pleasant  rambles  together  in  the  lanes  and  meadows— the 
woods  and  pastures  of  our  beautiful  country — ^in  our  'Afield 
excursions."  These  are  indeed  a  privilege.  And  last,  though 
'^  not  least,"  our  highly  popular  "  annual  excursion.'  To  under- 
stand the  delight  to  be  obtained  from  this  you  will  really  have  to 
come  and  experience  it,  for  neither  my  time  nor  my  powers  wiU 
enable  me  to  do  justice  to  this  jmuI  of  my  subject  And  now 
permit  me  to  ask  if  I  have  established  my  declaration  that  the 
Natural  History  Society  is  worthy  of  your  support.  If  so,  I  wiD 
conclude  by  thanking  you  for  the  kind  attention  with  which  yoa 
have  listened  to  these  few  introductory  remarks,  and  ask  you  to 
join  with  me  in  very  heartily  wishing  a  long  career  of  usefubess 
and  increasing  prosperity  to  the  Brighton  and  Sussex  Natural 
History  Society. 

Shortly  after  the  close  of  this  address  Mr.  K  A.  Pankhurst 
delivered  a  lecture,  illustrated  with  the  lime  lights  on 

Comets  and  Nebulae. 

He  said :  Many  of  you  doubtless  saw  in  the  newspapers  not 
long  since  a  paragraph  with  the  startling  heading,  ''  A  world  in 
Flames;"  and  truly  a  world,  a  sun,  did  blaze  out  in  fieiy 
eruption,  so  intense,  so  stupendous  that  the  naked  eye  could 
catch  the  gleams  of  it  across  an  abyss  of  space  to  us  immeasurable. 
And  now  that  sun  is  becoming  an  almost  invisible  speck  even  to 
our  large  telescopes.  It  is  quite  possible  that  we  saw  its  last 
ading  fires,  and  that  it  will  never  again  take  its  place  as  a  star  in 
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onr  heaveca  That  was  but  one  instance,  though  a  striking  one, 
of  that  mutability  to  which  suns  and  planets  are  subject  as  well 
as  the  rocks  which  form  the  earth  or  the  weed  which  grows 
in  their  crevices.  This  constant  '' becoming"  apd  passing  away 
is  the  law  of  the  existences  which  people  the  infinitude  of  space 
above  us,  no  less  than  of  mortality.  The  question  then  may  be 
asked  out  of  what  do  they  arise,  and  into  what  do  they  pass  ? 
In  what  faint  nebulous  matter  do  suns  have  their  birth,  and  into 
what  dust  are  they  at  last  dissipated 

Science,  as  yet,  cannot  answer  this  with  precision,  but  there 
are  intimations  that  at  no  distant  date  the  problem  will  be 
solved.  I  have  taken  upon  me,  therefore,  this  evening  to  direct 
your  attention  to  the  dust  and  gaseous  matter  of  the  universe,  and 
to  the  changes  which  it  undergoes.  These  clouds  of  luminous 
gas  or  more  solid  particles  we  will  consider  under  two  aspects, 
moving  and  stationary.  When  in  motion  we  term  them  comets, 
when  at  rest  nebulse.  Occasionally  the  astronomer  perceives  in 
the  far  away  depths  of  the  sky  a  small,  faintly  luminous  spherical 
body.  He  discovers  that  it  is  travelling  comparatively  slowly 
towards  the  sun.  As  it  nears  that  great  controlling  mass 
its  velocity  is  accelerated;  at  the  same  time  it  undergoes 
extraordinary  changes.  Jets  of  luminous  cloud  are  by  some 
unknown  forces  evolved  from  the  nucleus  and  driven  back  like 
jets  of  steam  from  a  locomotive  on  its  road.  These  form  what  we 
term  the  tail.  At  last  a  luminous  train,  attaining  perhaps  a 
length  of  one  hundred  millions  of  miles,  blazes  across  the  sky. 
These  long  filaments  of  light  do  not  always  coalesce  with  the 
main  portion  of  the  train.  This  was  the  case  with  the  great 
comet  of  1858.  Two  successive  appearances  of  that  comet  are 
now  on  the  screen.  Those  of  you  who  remember  it  will  see  but 
a  faint  adumbration  of  its  splendour  in  the  picture  now  before 
you.  All  comets,  however,  do  not  evolve  a  tail ;  nor  arc  they 
restricted  to  one.  The  comet  of  1744  had  six  tails.  Their  forms 
are  as  singular  as  manifold.  Some  have  not  even  a  bright  nucleus, 
though  the  generality  of  them  are  so  distinguished.     In  some  the 
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nucleus    is    of    eztraordlnaiy    brightness,    shiimig  with  ihe 
brilliancy  of  a  star  of  ,the  first  magnitude.     Not  onlj  was  the 
nucleus  of  the  great  comet  of  1843  visible  in  broad  daylight,  but 
also  a  portion  of  its  tail     The  comets  of  1577,  1680,  and  1769 
were  remarkable  for  the  intensity  of  the  light  emitted  by  the 
nucleus.    Not  less  uninteresting  than  the  method  by  which  the 
tail  of  a  comet  is  formed  are  those  changes  in  the  nucleus  which 
produce  the  envelopes  which  surround  it    This  is  well  illustrated 
by  the  beautiful  drawings  of  the  comet  of  1861,  now  on  die 
screen.     They  were  made  by  Mr.  Warren  de  la  Eue,  on  the  2nd 
and  3rd  of  July.    Under  the  sun's  influence,  the  nucleus  peels  or 
throws  off  envelopes,  as  the  different  layers  round  an  onion  peel 
off,   and  these  are  gradually  expelled  into  the  tail     These 
successive  phases  which  the  comet  of  1858  underwent  in  this 
respect  are  exquisitely  delineated  by  the  same  accomplished 
astronomer.    Now,  although,  as  a  general  rule,  comets,  as  they 
approach  the  sun,  become  more  briUiant,  and  acquire  a  luminous 
train,  yet  in  the  case  of  Encke's  and  Halley's  the  tail  and  coma 
decreased.    We  will  throw  upon  the  screen,  in  illustration  of  this, 
Halley's  comet^  as  it  appeared  at  an  interval  of  13  days  in  1830. 
But  still  the  question  remains,  whence  come  these  strange 
visitors  1    To  what  laws  are  they  subject)     Whither  are  they 
bound  1    Of  what  substances  are  they  formed  ?    The  greater 
number  of  those  that  have  been  observed  belong  undoubtedly  to 
the  solar  system.    They  circle  in  cloud  orbits  round  the  centre  of 
our  system,  thereto  constrained  by  that  bond  of  gravitation 
which  controls  the  planets.     The  periods  of  revolution  vary 
enormously.    Encke's  comet  performs  its  revolution  in  3^  years, 
Halley's  in  76.      The  period  of  the  comet  of  1680  has  been 
calculated  at  nearly  9,000  years;  that  of  1814  at  100,000. 
Some  again  have  never  returned,  and  probably  will  never  revisit 
our  system.    They  have  escaped  from  our  sun's  control,  and 
plunging  into  the  infinite  abysses  of  space,  have  fallen  within  the 
sphere  *of  attractions  of.  other  suns  than  ours.    They  thus  may 
become  wandering  messengers  as  it  were,  passing  from  one 


69 

«ystem  of  son  and  planets  to  another.  Encke's  comet,  on  the 
other  hand,  is  getting  nearer  and  nearer  the  sun  with  each 
revolation,  and  in  the  coarse  of  time  must  be  absorbed  in  its 
fiery  mass.  The  orbit  of  a  comet  is  vastly  more  elliptical  than 
that  of  any  planet,  at  one  time  approaching  the  sun,  perhaps, 
till  the  heat  it  receives  from  it,  as  calculated  by  Sir  I.  Newton, 
must  render  it  2,000  times  hotter  than  red  hot  iron,  and  then 
passing  away  into  frigid  depths  of  space  to  an  unimaginable 
distance.  It  will  not  surprise  you,  then,  to  learn  that  while  the 
sun's  power,  as  the  comet  approaches  it,  initiates  such  marvellous 
•changes  in  its  form,  as  it  recedes  its  light  diminishes,  and  its 
luminous  train  is  absorbed.  It  becomes  again  that  faintly 
luminous  spherical  body  that  it  first  appeared  to  us.  And  now 
the  substance  of  which  these  strange  wanderers  are  composed — 
is  it  gaseous  or  of  solid  particles  ?  Do  comets  shine  by  their  own 
light,  or  like  the  planets,  by  the  light  reflected  from  the  sun  1 
The  spectroscope  in  the  hands  of  Dr.  Huggins  solved  that 
problem  some  years  ago.  It  was  found  that  the  nucleus  was  a 
glowing  incandescent  gas.  Nay,  he  can  even  tell  us  what  gas 
was  then  glowing. 

The  spectra  obtained  from  it  was  almost  identical  with  that 

given  by  a  hydro-carbon.     Other  observers  differ  slightly  in  their 

views  with  regard  to  the  spectra  of  comets ;  but  all  concur  in  the 

<;onclusion  that  carbon  is  present  in  the  bright  central  portion  of 

the  head  of  the  comet.     By  the  same  means  it  was  proved  that 

the  tail  shone  by  reason  of  the  light  reflected  from  the  sun. 

That  it  was  composed  therefore  of  comparatively  small  particles, 

which  were  iUuminated  by  the  sun's  rays  as  a  cloud  of  chalk  dust 

on  a  summer's  day.     It  must  not  be  understood,  however,  that 

the  particles  of  which  the  tail  of  a  comet  is  formed  are  as  fine  as 

such  particles  of  dust.    Bodies  as  large  as  a  billiard  ball  or  a  brick 

would  be  but  as  fine  dust  compared  with  the  enormous  dimensions 

of  such  a  congeries  of  them  as  the  tail  of  Donati's  comet. 

What  would  happen  if  the  earth  were  to  encounter  such  atoms  In 

its  course  9    Moving  at  the  enormous  velocity  that  these  move 
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-with,  the  majority  of  them  would  be  kindled  into  flBme  bj 
friction  against  its  atmosphere.  You  hare  all  of  you  seen  sach 
phenomena,  and  you  have  spoken  of  it  as  that  of  falling  or 
shooting  stars.  These  too,  as  you  are  aware,  come  sometimes  in 
showersw 

Every  August  and  November,  and  April,  the  earth  passes 
through  huge  shoals  of  such  moving  particles,  as  they  pass 
onward  in  their  revolution  round  the  sun.  Every  32  years 
a  Bwarm  of  meteoric  bodies  crosses  the  orbit  of  the  earth,  and 
then  the  sight  is  not  easily  forgotten.  Some  of  yon  may, 
perhaps,  remember  the  night  of  the  14th  of  November,  1867. 
Those  who  do  not  will  see  but  a  poor  picture  of  its  splendonis 
in  the  one  now  on  the  screen.  The  earth  then  passed  throngh 
^hat  great  system  of  meteors  which  must  have  been  at  least  one 
thousand  millions  of  miles  in  length,  and  probably  a  million 
miles  in  widtL  You  begin  perhaps  to  suspect  that  there  i& 
a  closer  connection  between  shooting  stars  and  comets  than  yon 
had  anticipated.  And,  truly,  the  discovery  of  the  relation 
between  them  is  one  of  the  great  glories  of  the  astronomical 
research  of  the  last  few  years.  It  has  long  been  known  that 
these  meteor-systems  travelled  in  very  eccentric  orbits,  just  a* 
comets  do,  but  it  was  left  for  Professor  Schiaparelli,  of  Milan,  to 
show  conclusively  that  the  elements  of  the  orbits  of  two  comets, 
Biela's  and  Temprel's,  were  almost  absolutely  identical 

The  exact  relation  between  comets  and  these  streams  of 
cosmic  dust  is  not  established  with  precision,  but  they  are  so 
intimately  associated  that  we  may  regard  these  showers  of 
meteors  as  at  least  the  dissociated  granules  of  that  which  was 
once  a  comet  Astronomers  have  determined  the  paths  of  mor& 
than  one  hundred  meteor  systems.  It  has  been  calculated  that 
more  than  seven  millions  of  shooting  stars  or  meteors  dash  into 
the  earth's  atmosphere  every  twenty-four  hours.  The  lowest 
computation  that  I  have  seen  puts  the  comets  which  belong  to 
our  solar  system,  that  circle  round  our  sun,  at  seventeen  millions. 
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ANliat  becomes  of  these  vast  streams  of  tiny  particles  1  Whence 
■come  they  ?  Whither  do  they  tend  ?  What  use  do  they  subserve 
in  the  economy  of  the  universe  I  Time  will  not  serve  this 
•evening  for  the  discussion  of  all  these  questions,  tempting  though 
they  may  be.  There  is  still  ample  room  for  speculation  when  our 
positive  knowledge  is  exhausted.  It  is  worthy  of  remark, 
however,  that  these  systems  of  meteors  must  be  enormously  more 
crowded  near  the  sun  than  at  a  distance  from  him.  That  a  halo 
of  nebulous  light  surrounds  the  sun,  which  is  seen  with  singularly 
beautiful  effect  during  eclipses.  Further,  this  light  is  sunlight 
reflected  from  solid  particles.  Enormous  muititudes  of  these 
particles  are  doubtless  drawn  within  the  sphere  of  his  attraction, 
and  go  to  increase  the  light  and  heat  which  he  dispenses  to  the' 
worlds  around  him. 

And  now  permit  me  to  address  myself  for  a  few  minutes  to 
the  question — whence  come  these  comets  and  meteor  streams  ? 
Far  beyond  the  limit  of  the  sun's  enormous  mass,  at  an 
aknost  unimaginable  distance  beyond  the  orbit  of  the  furthest 
planet  of  our  system,  there  exist  masses  of  nebulous,  faintly 
luminous  matter,  scarcely  perceptible,  even  the  brightest  of 
them,  to  the  naked  eye.  By  means  of  the  telescope,  however, 
five  thousand  such  nebulae  have  been  discovered.  For  a  long 
time  it  was  debated  whether  these  faintly  luminous  objects  were 
not  really  clusters  of  stars  rendered  indistinct  by  their  enormous 
<iistance.  As  telescopes  increased  in  size  and  magnifying  power 
many  of  these  starmists  were  resolved  into  such  masses  of  con- 
gregated suns.  The  appearance  which  the  celebrated  Dumb 
Bell  nebula  in  Orion  presents  when  viewed  through  telescopes  Of 
different  powers  is  now  before  you.  Lastly,  behold  it  as  viewed 
through  the  enormous  telescope  of  Lord  Kosse,  and  mark  that 
what  was  before  but  a  cloud  of  light  becomes  in  this  an  aggre- 
gate of  a  thousand  radiant  points.  Seeing  that  this  was  the 
resnlt  of  viewing  these  nebulous  masses  by  means  of  increased 
telescopic  power,  it  was  thought  that  by-and-bye  all  nebulas 
would  be  resolved  into  stars. 
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But  here,  too,  the  spectroscope  has  come  to  our  aid,  and 
thus  axudysing  the  light  from  these  far  distant  sources  we  affirm 
that  many  are  really  vast  cloudy  masses  of  incandescent  gas. 
Let  us  look  at  some  of  these  nebulae,  and  mark  their  vaiied  and 
singular  forms,  and  note  some  relations  between  the  brilliant 
nuclei,  and  the  gaseous  matter  surrounding  them.  Before  yoa  is 
irhat  is  called  par  excellence  the  great  nebula  of  Orion.  I  cannot 
tell  you  over  how  numy  millions  of  square  miles  it  stretcher 
Tlie  extent  of  it  is  almost  unimaginable.  In  the  centre  is  a 
group  of  seven  suns  which  belong  to  one  system.  In  their 
immediate  neighbourhood  is  a  rectangular  mass  of  brilliant 
cloud,  in  which  clusters  of  stars  have  been  discerned,  or  we  will 
put  it,  that  in  certain  points  the  light  is  more  condensed  than  in 
others.  Now  it  is  very  certain,  that  since  this  nebula  was  fiM 
discovered  in  1656  it  has  undergone  changes  in  form  and  in  the 
brightness  of  its  different  parts.  As  remarkable,  perhaps,  as  thL< 
nebula  in  Orion,  is  the  one  in  Doradus  now  before  you.  This 
belongs  to  the  class  of  large,  irregular  nebulse,  but  still  in  the 
bright  annular  masses  of  its  central  portion  we  see  the  evidence 
that  its  molecules  are  being  nmrshalled  into  a  definite  organisa- 
tion. On  the  outskirts  its  shapeless  cloud-masses  seem  tom 
into  streamers  and  filaments,  as  if  by  the  force  of  tempests. 
Another  remarkable  nebula  of  irregular  outline  is  that  in  Taurus. 
As  seen  through  Lord  Rosse*s  telescope,  it  presents  the  form  now 
shown  to  you,  resembling,  perhaps,  a  gigantic  lobster  more  than 
anything  else.  The  claws  and  antennae  are  here  star-streams. 
But  these  luminous  clouds  often  take  forms  much  more  sym- 
metrical than  those  that  have  been  shown.  Who  can  look  at 
this  beautiful  nebula  of  the  Lion,  and  in  the  spiral  concentric 
layers  of  luminous  matter  in  its  centre,  and  not  see  the  gatherinii 
of  a  shapeless  mass  into  the  first  outhnes  of  a  definite  form. 

But  it  is  in  what  are  termed  the  planetary  nebulae  that  we 
have  this  definite  form  most  strikingly  presented.  Here  in  thij* 
one,  in  the  constellation  Andromeda,  we  have  a  brilliant 
luminous  ring  with  a  fringe  of  cloudy  light  on  its  exterior,  and 
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»lso  in  its  central  portion.  In  this  one  of  Ursa  Major 
a  doable  crovn  vith  two  brilliant  nuclei  and  a  fringed 
The  nebnin  we  have  so  tar  dealt  with  are,  as  we  k 
spectrom  analysis,  mainly  composed  of  incandescent  gas 
lie,  as  I  have  said,  far  beyond  tlie  limits  of  our  solar 
Their  distance  is  incalculable,  unimaginabla  Great  chauj 
been  proved  to  take  place  in  them.  Scatt^^  over  most 
are  brilliant  points  of  light  were  the  gaseous  atoms  are  co 
into  masses  of  intense  brilliancy,  and  doubtless  enoimous 
Are  these  glittering  nuclei  snns  t  Do  we  watcb 
£rowtli  of  a  world-controlling  luminary  similar  to  the  gret 
of  our  own  system  1  The  quesUon  is  not  finally  answers 
in  the  remarkable  changes  which  the  nebula  surroundinj 
known  star  in  the  constellation  Argus  seem  to  favour 
view.  In  the  opinion  of  the  astronomer  at  Melbourne, 
iucreases  at  the  expense  of  the  nebula  surrounding  it 
these  luminous  clouds  are  beyond  our  system,  yet  it 
remembered  that  the  sun  himself  and  the  planets  that  circ 
him  are  moving  through  space  at  an  enormous  speed, 
of  these  fiery  clouds  would  thus  be  brought  within  his  ii 
and  be  forced  to  revolve  round  him.  A  new  comet  wok 
within  the  ken  of  the  dwellers  on  this  spot  of  earth,  a 
cooled,  condensed  fragmente  might  find  their  way  to  its 
But  there  are  nebuln  undoubtedly  composed  of  vast  nui 
glowing  liquid  or  solid  bodies,  and  among  all  the  woi 
the  sky  few  are  more  wonderful,  more  suggestive  tha 
R^ard  for  a  moment  this  prodigions  spiral  of  stars, 
this  brilliant  mass  in  its  centre.  Under  a  powerful  1 
these  drifting  masses  of  seeming  cloud  resolved  themae' 
star-streams.  The  atoms  of  this  light-giving  vapour  a 
selves  worlds.  Here,  again,  are  clusters  of  suns  whose 
trated  light,  dimmed  by  enormous  distance,  seems  to 
faint  luminosity.  In  the  cluster  in  Hercules,  here  repi 
there  must  be  at  least  five  thousand  suns.  Many  of  thi 
at  one  time  thoi^ht  to  be  clouds  of  luminous  gas,  but  l 


roagniffing  power  haa  reveiklt 
nuBMB  of  stars.  Wliat  zno'vei 
off  Bystems  we  know  not..  V 
this  star-mist,  concentrating  it 
pating  it  there  into  filaments  c 
this  we  see,  that  not  even  in 
stars,  is  there  anything  permar] 
longer  visible  now  that  once  -wei 
to  increase  in  brightness  and 
points  in  their  centres,  once  c1> 
found.  Rest  there  is  none, 
enei^,  with  life  to  the  fortho^^ 
atoms  of  the  luminous  cloud  co 
streams,  and  star-streams  form 
are  again  dispersed  Out  of  th 
are  built  up,  as  the  decaying  l< 
flowers  of  spring.  Perchance,  a 
the  same  Inw  guides  the  spiral  . 
the  vine — 

"  One  God,  ons  l&w. 
And  one  Ur-ott  cli\ 
To  which  the  whol 

At  half-past  nine  o'clock,  Aft-, 

at  the  Brighton  School  of  Art  an. 

trated  with  interesting  experimeDts 

"  Paradoxical 

The  selection  of  the  title  of  thf$ 

me   much  less  trouble  than  the  findi 

the  title  was  selected.     One  conaolat 

with  such  a  "  paradoxical  "  introducti 

consecutive   and  orthodox  lecture. 

subject,  I  would  refer  to  some  oftht 

known ;  and  one  of  these  which  seem 

that  which  results  from  tha  action  of  i 
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{Potassium  burned  in  water.)  This  experiment  reminds  the  lec- 
turer of  some  juvenile  experiences  of  a  chemical  student,  who  shall 
be  nameless  before  this  audience.  That  young  gentleman,  in  the 
ardour  of  his  youths  was  in  the  habit  of  indulging  in  chemical 
investigations  in  the  drawing  room  to  the  deterioration  of  furniture 
and  the  general  discomforts  of  the  household.  After  repeated 
warnings  that  this  was  not  to  be  tolerated,  the  parental  authorities 
resolved  on  confiscating,  accordingly,  the  limited  stock  of  chemicals 
in  the  possession  of  the  said  young  gentleman,  and  all,  as  is  the 
role  in  these  cases  of  the  most  dangerous  character,  were  seized. 
Among  them  was  a  bottle  containing  phosphorus  ;  this  happened 
to  be  the  first,  and  was  thrown  in  the  fire.  The  result  was  a  con« 
fiagration  almost  worthy  of  the  pyrotechnist  of  the  Crystal  Palace. 
To  make  assurance  doubly  sure,  the  remainder  were  taken  to  the 
back  yard,  and  the  process  of  throwing  down  the  drain  was  com« 
menced.  The  lot  to  be  selected  for  this  fate,  however,  was  a 
bottle  containing  this  same  substance — ^potassium — ^which  has  been 
brought  before  your  notice  to-night.  The  result  of  this  expedient 
needs  no  comment. 

This  is  a  property  not  only  possessed  by  potassium,  other 
metals  also  act  similarly ;  so  also  does  a  substance  known  as  calcic 
phosphide.  This  has  met  with  a  useful  application  in  signalling 
at  sea,  as  this  substance  is  the  body  used  in  the  manufacture  of 
Holme's  signal  lights.  In  these  cases  it  is  not  the  water  which 
boms,  but  a  chemical  action  takes  place  which  liberates  a 
•combustible  body,  and  the  heat  produced  suffices  to  cause  ignition. 
We  find,  on  the  other  hand,  that  certain  substances  are  protected 
from  combustion  while  under  water,  but  on  rising  to  the  air  ignite 
spontaneously.  As  an  instance,  phosphoretted  hydrogen  may  be 
mentioned.  The  flash  of  light  resulting  from  each  bubble,  and 
the  beautiful  wreaths  of  smoke,  are  especially  noticeable.  Flame 
is  not  dependent  for  its  existence  on  atmospheric  air,  or  its  active 
constituent  oxygen ;  combustion  takes  place  in  other  gases,  among 
^em  chlorine. 


SpontuieonB  combustion  of  t 
W  ui  instaoce.  To  proceed  a  si 
produced  actoaUy  under  water,  at 
pboiphonis,  and  poUsdc  chlorate. 
\re  liave  not  been  producing  light 
burn,  neither  is  it  poesible  for  ma 
ever,  he  may  do,  and  that  is  to  ca 
and  produce  the  resultant  light 
instance  <A  this  may  be  mentioned 
is  carried  on  in  our  battery,  where 
the  Teenlting  eETects  before  m  on 
no  air  for  its  support,  and  may  be  si 
may  be  shown  in  a  vacuum,  by  m 
prepared  vacuum  tubes. 

Ordinarily  light  and  flame  are  ( 
this  is  not  necesaitrily  the  case.  Wi 
and  indeed  some  of  our  moat  iutc 
Iron  bums  in  oxygen  with  brilliant  i 
no  flame.  Flame  is  produced  trhen 
ever,  a  solid  is  burnt  we  have  mere 
and  heat  necessary  companions  in 
heat  is  produced  by  the  combustioi 
We  have,  however,  but  little  light ; 
matter  as  lime  we  get  a  light  ahnoKt 
It  is  self-evident  that  the  bent  must 
denser  a  bo<ly  the  greater  the  light . 
temperature.  T^ndall's  researches 
shown  that  the  majority  of  the  heat 
accompanied  by  light.  One  or  two 
flame  must  now  be  mentioned.  Flu 
of  musical  sounds  ;  a  jet  of  hydrogen 
a  clear  musical  note.  Fhune  nay  n( 
•onrce  of  sound,  but  it  also  poBsessi 
property.  Under  certain  conditions  i 
its  own  peculiar  manner.    A  flame  i 
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droops  at  a  sound  almost  too  faint  for  ordinary  ears.    And  now  I 
liaye  another  point  to  introduce. 

Various  substances  have  been  jproduced  from  time  to  time  as 
sources  of  light.  We  may  in  fancy  travel  from  the  philosopher 
of  Laputa^  mentioned  by  Gulliver,  who  attempted  to  extract 
sonbeams  from  cucumbers,  and  hermetically  seal  then^  up  and 
store  them  for  future  use,  to  such  projects  as  laying  a  gas  main 
acrjss  the  Atlantic,  and  thus  bringing  over  our  supply  from  a 
natural  source.  I  venture,  however,  to  propose  another  substitue, 
and  more,  I  am  quite  willing  to  give  the  benefit  to  any  person  or 
persons  wishing  to  speculate.  The  substance  I  propose  to  bum, 
is  neither  more  nor  less  than  ordinary  atmospheric  air.  This  is 
certainly  sufficiently  plentiful  and  cheap  enough  to  satisfy  the 
desires  of  the  most  economical.  Nothing  is  easier  than  to  cause 
ordinary  air  to  bum,  provided  we  supply  it  with  a  suitable 
atmosphere.  Such  an  atmosphere  is  found  in  hydrogen  or  coal 
gas.  (Jet  of  air  burned  in  coal  gas;  description  of  apparatus). 
This  experiment  is  merely  a  reversal  of  the  ordinary  conditions, 
and  shows  us  that  supposing  our  atmosphere  consisted  of  coal- 
gas  or  other  combustible,  air  would  then  be  the  so-called 
combustible  body  and  coaI-g;is  or  what-not  the  supporter  of 
combustion.  Heat  and  light  in  these  cases  are  really  but  the 
results  of  chemical  action,  and  it  matters  not  which  substance  is 
present  in  greatest  quantity,  the  action  is  the  same.  (As  an 
instance  of  brilliant  combustion  the  time-honoured  experiment  of 
burning  phosphorus  in  oxygen  may  be  introduced.) 

A  few  words  more  before  conclusion.  From  the  very  nature 
of  the  subjects  now  treated,  this  discourse  has  necessarily  been 
abrupt  and  disjointed.  Many  phenomena  have  been  referred  to, 
and  time  has  not  permitted  their  explanation.  On  behalf  of  the 
institution  I  have  the  honour  to  represent,  the  Brighton  School  of 
Science  and  Art,  I  wish  respectfully  to  urge  its  claims  upon  you. 
There  is  scarcely  a  trade  or  profession  where  knowledge  of  these 
subjects  is  not  an  immense  advantage,  and  in  many  an  absolute 
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eesentiaL  The  wants  of  such  are  amply  met  in  the  iDstraction 
there  given.  To  those  who  see  in  the  observation  of  Nature's 
wonders  and  secrets  something  which  makes  hnmanity  better, 
happier,  and  wiser,  abundant  opportunities  are  offered  of  stadying 
and  investigating  the  laws  and  beauties  of  physical  science.  And 
to  those  who  love  art  tor  its  own  sake,  and  take  pleasnre  in 
delineating  the  beauties  of  form  with  which  we  are  surrounded, 
means  are  provided  for  so  doing  with  all  the  aids  which  modem 
advancement  and  knowledge  supply,  combined  with  examples  of 
those  miraculous  works  of  art  which  have  made  the  names  of 
ancient  Greece  and  Rome  immortal. 


During  the  evening  an  interesting  address  was  delivered  by 
Mr.  Benjamin  Lomax  on 

A  Cup  of  Tea. 

Mr.  Lomax  said  that  the  "cup  of  tea"  was  the  one 
institution  about  which  all  the  civilized  world  agreed.  The  Isdy 
of  fashion  entertained  her  friends  at  a  '*  drum  "  with  a  harlequin 
''  cup  of  tea ; "  and  the  old  woman  in  the  almshouses  chatted  over 
the  same  stimulant.  In  Australia  the  bushmen  had  for  breakfast 
damper,  mutton,  and  tea;  for  dinner  mutton,  tea,  and  damper; 
and  for  supper  tea,  damper,  and  mutton.  When  a  bushman 
travelled  he  carried  tea ;  if  he  entered  a  house  he  was  offered 
tea ;  and  if  "  at  night  he  sleepless  lay  "  he  rose  to  smoke  and  take 
**  a  cup  of  tea."  For  all  this  it  was  a  fact  that  few  knew  a  good 
cup  of  tea  when  they  tasted  it,  and  still  fewer  knew  how  to  make 
it  or  even  to  drink  it  Tea,  as  we  had  it,  was  the  leaf  of  a 
Chinese  shrub.  Other  countries  drank  other  infusions — coffee. 
nuUi,  &c., —  but  all  were  chosen  for  the  presence  of  one 
ingredient,  caUed  by  the  chemist,  theine. 

In  England  we  were  content  with  its  weak  presence  in  an 
infusion,  but  other  people  boiled  it  out»  or  ate  the  tea  leaves;  a 
sure,  if  unpleasant  method  of  extracting  the  virtues  and  vices  of 
this  aromatic  principle.     The  peculiar  flavour  of  tea  was  due  to 


79 

the  presence  of  a  volatile  oil,  which  he  proceeded  to  distil  from  a 
strong  tea  infusion.  The  smell  and  taste  of  this  oil  weie  in  its 
concentrated  form  disagreeable,  bat  unmistakeablj  teorhke.  It 
ma,  in  hct,  a  poison,  capable  of  doing  great  mischief  to  stomach 
and  brain.  Another  principle  in  tea  was  the  well-known  tannin, 
hj  which  the  drinkers  of  strong  tea  tanned  their  mucous 
membrane.  Pouring  a  solution  of  an  iron  salt  into  tea,  he 
produced  a  black  liquid,  which  was,  in  fact,  common  ink,  and 
stated  that  those  delicate  ladies  who  took  steel  drops  on  rising, 
and  breakfasted  on  tea  and  toast,  were  but  porcelain  ink  bottles, 
white  outside  and  black  within. 

The  different  varieties  of  tea  were  not,  as  was  often  sup- 
posed, the  produce  of  different  shrubs,  though  a  delicate  kind 
called  imperial  tea,  which  was  never  exported,  but  which  he  had 
drunk  and  much  enjoyed  at  the  house  of  a  mandarin,  was  growxi 
from  a  slightly  different  variety.  The  difference  between  Hyson 
and  Souchong,  Bohea,  and  Pekoe,  was,  in  fact,  that  between  the 
same  leaf  gathered  at  different  times,  or  dried  in  a  different 
manner.  Those  who  tried  to  preserve  flowers  often  found  that 
delicate  colours  could  be  fixed  by  the  use  of  a  hot  flat  iron,  and 
in  like  manner  the  green  tea  was  made  to  preserve  its  colour  by 
rapid  drying,  while  the  black  was  subjected  to  a  more  tedious 
process.  Leaves  plucked  while  young  were  delicate  and  juicy, 
those  of  older  growth  were  strong  flavoured.  Others,  as  the 
Orange  Pekoe,  contained  the  flavouring  matter  of  other  plants. 

We  could  not  say  of  these  varieties  that  one  was  better  than 
the  other — ^it  was  a  question  of  taste.  But  adulteration  was 
another  matter.  In  China  tea  was  often  mixed  with  "devil's 
dost,"  the  filthy  sweepings  of  the  warehousa  Such  tea,  allowed 
to  float  in  cold  water,  would  contribute  sand  to  the  bottom,  dust 
and  wool  to  the  top,  and  often  animalcule  to  the  middle  of  the 
tumbler.  High  coloured  tea,  wrapped  in  a  handkerchief  and 
steeped  in  warm  water,  would  often  dye  it  blue,  showing  that 
indigo  or  Prussian  blue  had  been  sprinkled  over  the  leaves. 
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Sometunes  a  drop  of  anunooia  would  stain  a  teacap  bko,  shew- 
ing that  the  **  green  tea "  was  really  old  tea  leaves  dried  with 
copper.  Against  such  adulterations  the  best  saf<^;!]ard  was  to 
buy  of  respectable  merchants,  and  to  be  content  to  pay  aocoid- 
ingly. 

In  China  tea  was  made  in  the  cup,  and  drunk  without  milk 
or  sugar,  but  in  England  we  corrected  the  astringeDcy  by  milk 
and  sugar.  The  idea  of  substituting  cream  was,  in  the  lectarer's 
opinion,  absurd  The  object  was  to  flavor  the  tea,  not  to  drink 
insoluble  curds. 

It  must  be  remembered  that  milk  could  be  adulterated  eren 
in  the  feeding  of  the  cow,  and  an  undue  supply  of  water,  with 
diminished  food,  might  profit  the  dairyman,  but  was 
decidedly  bad  for  the  cow  and  for  the  cup  of  tea.  The  sogar 
should  be  crystalline,  not  necessarily  loaf  sugar,  which  dissolres 
slowly,  but  certainly  not  a  coarse  brown  sugar  containing  un- 
crystallized  molasses.  The  lecturer  then  explained  the  process  of 
preparing  sugar,  and  showed  how  water  could  be  made  to  boQ  at 
a  very  low  temperature  by  creating  a  vacuum.  Thus,  he  e^huned, 
sugar  was  allowed  to  boil  without  being  heated  to  an  extent  that 
would  destroy  the  crystals,  and  these  crystak  when  formed  were 
separated  by  centifrugal  force  from  the  unciystallized  portioDS. 
After  making  a  rough  imitation  of  the  mode  of  preparing  candji 
he  proceeded  to  detail  the  precautions  necessary  to  prevent  the 
tea  from  being  made  weak  by  want  of  heat  or  bitter  by  too  much 
heat  The  water  should  boil  but  not  gallop.  The  tea  should  be 
drawn  in  the  usual  manner  with  a  small  quantity  of  boiling 
water,  and  no  tea  should  ever  be  warmed  up  after  standing  on 
the  leaves.  Moreover,  the  palate  should  not  be  spoilt  by  sweets 
or  any  aromatic  taste  before  drinking  tea. 

A  cup  of  tea,  drunk  warm  but  not  hot,  was  a  safe  stimulant 
to  mind  and  body,  often  causing  food  to  assimilate,  and  this 
being  indirectly  food  itself.  Much  of  the  evil  laid  at  the  door  of 
this  beverage  was  caused  by  the  foolish  habit  of  drinking  veiy 
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liot  Hqnids,  but  tea  in  excess  was  very  pre  jndidaL  Besides  the 
mistake— not  a  slight  one— of  taking  too  much  fluid  into  the 
system,  strong  tea,  often  taken,  stimulated  the  brain  to  unhealthy 
action,  caused  want  of  sleep,  or  a  sleep  more  active  with  dreams 
than  wakefulness  itself.  He  would  engage,  by  the  administrar 
tion  of  essence  of  tea,  to  render  the  bravest  man  too  nervous 
to  sit  up  at  night  alona  This,  however,  was  the  abuse,  not  the 
use,  of  tea  In  wholesome  moderation,  it  cheered  the  sorrowful, 
refreshed  the  tired,  and  soothed  the  afflicted.  Our  warmest 
ajfifections,  our  happiest  thoughts,  were  called  forth  at  the  tea 
table,  and,  with  their  permission,  he  would  himself  desist  from 
ialking,  and  refresh  himself  with  a  cup  of  tea. 


March  8th,  1877. 

ORDINAEY  MEETING.— MR.  HERBERT  GOSS,  F.L.S., 
ON  "THE  INSECT  FAUNA  OF  THE  RECENT  AND 
TERTIARY  PERIODS,  AND  THE  BRITISH  AND 
FOREIGN  FORMATIONS  OF  THOSE  PERIODS 
IN  WHICH  INSECT  REMAINS  HAVE  BEEN 
DETECTED "  :— 

So  little  has  been  written  in  this  country  on  the  subject  of 
Fossil  Entomology  that  I  presume  that  some  contributions  to  our 
knowledge  of  it  may  not  be  unacceptable. 

In  this  paper  I  shall  endeavour  to  bring  the  results  of  recent 
investigations  and  researches  under  the  notice  of  this  Society,  in 
the  hope  that  they  may  have  the  effect  of  directing  increased 
attention  to  an  undoubtedly  interesting  and  important  branch  of 
Palseontology,  which,  until  a  comparatively  recent  period,  had 
received  but  little  notice  on  the]  Continents  of  Europe  or  America^ 
and  still  less  in  this  country. 

There  can  be  little  doubt  of  the  importance  of  an 
acquuntance  with  the  insect  fauna  of  former  times,  for  when  we 
consider  that  insects  are  inhabitants  not  only  of  the  air  and  the 
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land,  but  also  of  the  mtor,  it  is  ( 
fouil  state  miut  be  of  the  greatee 
aectitate  ideas  of  the  geologica 
past  ages. 

The  inveetigatioiiB  and  pub) 
liyiog  PalteontologiBtB,  Professor  ] 
that  the  study  of  the  remains  of 
numerical  proportion  existing 
Herbworout  species  of  any  fonu 
the  present  day  between  the  s. 
the  world,  will  materially  assist  u 
as  to  the  nature  of  the  vegc 
prevailing  in  former  Geol<% 
of  BO  eminent  a  Geologist  a 
usefulness  of  an  acquaintance 
Talnable  not  to  be  here  quoted. 
Sir  Charles  observes  "  that  the  c 
(if.,  the  fossil  insects  of  (Euiug 
incline  us  to  behere  that  if  this  < 
BO  rare  and  local,  they  might  be  : 
and  shells,  in  settling  chronologic 
The  fossil  remains  of  the 
Crustacea,  and  even  the  Kadiata, 
but  notwithstanding  the  evidcut 
it  is  only  in  comparatively  recei 
begun  to  receive  attention.  M. 
the  amount  of  attention  besto 
the  Animal  Kiugdom,  observes 
been  made  as  early  as  the 
Century  to  "  Eni&moliihes  "  it 
Brnll^,  in  an  inaugural  address 
de  Paris,"  called  attention  to  the 
from  the  study  of  Fossil  Insects. 
It  must  not,   however,    be 
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•obseryations  that  this  branch  of  Palffiontology  had  receiyed 
literally  no  attention  whatever  prior  to  1839.  Keference  is  made 
to  fossil  insects  as  long  ago  as  1700  in  Scheuchzer^s  "  Herbarium 
diluvianum/'  and  LinnaBus  gave  the  name  of  "  EtUamolUhes  ^  to 
those  petrifications  which  presented  traces  or  remains  of  Insects ; 
then,  in  1726,  a  book,  by  Beringer  and  Hueber,  containing 
reference  to  this  subject  appeared ;  this  was  followed  in  1729 
by  Bromell's  "  Lithographia  Suecana;"  in  1742  by  the  "Historia 
Succinorum"  of  Sendelius,  and  in  1779  by  Schroter's  "Lexicon,'' 

Nothing  more  worth  noticing  then  appeared  on  this  subject 
for  about  50  years,  when,  in  1829,  M.  Marcel  de  Serres  produced 
a  very  important  work  on  the  fossil  invertebrates  of  the  Tertiary 
formations  of  the  South  of  France.  In  the  same  year  (1829) 
a  valuable  contribution  to  our  knowledge  of  this  branch  of 
Science  was  made  by  the  late  Mr.  John  Curtis,  in  a  paper  on 
the  "  Tertiary  [formations  of  Aix,"  by  Murchison  and  LyelL 
The  next  book  worth  mentioning,  which  treated  of  this  subject, 
was  Bronn's  "  Lethoea  Geognostica,''  pubhshed  in  1835. 

One  of  the  most  valuable  works  on  this  branch  of  Science, 
and  which  has  perhaps  more  than  any  other  directed  the  attention 
of  geologists  to  its  interest  and  importance,  is  Professor  Heer'a 
^^Bie  Insecten  fauna  der  Tertiargebilde  von  (Eningen  und  von 
Radoboj  in  Croatien,"  published  in  1847.  Professor  Heer  has 
done  more  for  this  branch  of  Science  than  any  other  Palasonto- 
legist,  and  has  been  justly  styled  by  Signer  Massalongo  "  the 
•Cuvier  of  fossil  Entomology." 

Amongst  the  names  of  English  investigators  of,  and  writers 
on  this  subject,  the  most  prominent  is  that  of  the  Rev.  P.  B. 
Brodie,  M.A.,  F.6.S.,  who  in  1845  produced  the  only  book  on  fossil 
insects  which  has  appeared  in  this  country.  Several  papers  on 
the  subject  have  also  been  written  by  the  Eev.  F.  W.  Hope, 
P.RS.,  Professor  Westwood,  F.L.S.,  Dr.  Mantel!,  Dr.  Henry 
Woodward,  F.R.S.,  Mr.  Vernon  Woollaston,  F.L.S.,  Mr.  Arthur 
^Gardiner  Butler,  and  others. 
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In  America  some  attention  has  lately  been  devoted  to  fosair 
inBectB  by  Dr.  Dawson,  F.R.S.,  Professor  Denton,  Dr.  Hoin,  Mr. 
Mead,  Professor  Dana,  Mr.  Richardson ;  and  eqiecially  hj  that 
distinguished  Entomologist^  Mr.  Samuel  H.  Scudder,  to  whose 
numerous  writings,  especially  his  ezhaustiye  essay  on  "Fossil 
Butterflies,"  recently  published  in  the  Memoirs  of  the  American 
Association,  for  the  advancement  of  Science,  constant  reference 
will  be  made  throughout  this  paper. 

Among  other  important  contributors  to  our  knowledge  of 
fossil  Entomology  must  be  mentioned  Gravenhorst,  Charpentier, 
Giebel,  Carl  Von  Heyden,  Lucas  Von  Heyden,  Saporta^  Ehren- 
berg,  Pictet^  Unger,  Berendt,  Grermar,  Goldenbeig,  Boisdaval, 
Hagen,  Von  Miinster,  Massalongo,  Van  B^neden,  Preudhomme  de 
Borre,  Adolphe  Brongniart,  &c. 

I  now  propose  to  refer  briefly,  in  the  descending  order  of 
Geological  succession,  to  the  various  British  and  Foreign  forma- 
tions of  the  Recent  and  Tertiary  Periods  in  which  remaiiis  of 
insects  have  been  detected,  and  to  enumerate,  as  far  as  possible^ 
the  several  orders  and  species  to  which  such  remains  ha?e 
severally  been  assigned. 

Before  doing  so,  it  wOl  be  desirable  to  make  a  few  obserra- 
tions  on  the  probable  circumstances  under  which  insects  became 
embedded  in  certain  strata  in  which  their  remains  have  been  dis- 
covered. 

The  estuarine  and  purely  fresh-water  formations  are,  as  would 
naturally  be  expected,  those  in  which  the  remains  of  insects  have 
been  found  in  the  greatest  quantities,  but  their  remains  have  also 
been  discovered,  and  in  some  cases  in  considerable  numbers,  in 
Marine  formations,  such  as  the  Stonesfield  Slate  of  England  and 
the  Solenhofen  Slate  of  Bavaria.  Their  presence  in  such 
formations  may  be  accounted  for  by  supposing  them  to  hare 
been  blown  or  washed  out  to  sea  from  some  neighbouring 
land ;  or  to  have  been  blown  into  the  sea  when  attempting 
to  cross  it,  and  then,  sinking  to  the  bottom,  have  become 
embedded  in  the  sediments  there  accumulating. 
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It  is  well  known  to  all  Entomologists  that  insects  migrate  in^ 
Tast  annies,  frequentlj  crossing  the  sea  to  effect  their  purpose. 

Pieris  Bajp<B  (the  Common  Garden  White  Batterfly)  has  been 
known  to  cross  the  Channel  from  France  to  England  in  a  dense 
swarm.  On  this  subject  an  eye  witness  has  written, ''  Such  was 
the  density  and  extent  of  the  cloud  formed  by  the  living  mass, 
tbitit  completely  obscured  the  sun  from  the  people  on  board  the 
steamer  for  many  hundreds  of  yards,  while  the  insects  strewed  the 
decks  in  all  directions." 

Mr.  Bates  in  his  book  on  the  "Amazons  "  mentions  several 
instances  of  the  flights  of  insects  over  the  sea.  Swarms  of 
locQsts  have  been  observed  many  hundreds  of  miles  from  land^ 
and  moths,  dragon  flies,  and  other  insects,  have  alighted  on  the 
decks  of  vessels  in  mid-ocean.  The  occasional  presence  of  fossi] 
insects  in  Marine  formations  may  be  thus  accounted  for;  but 
vhere  their  remains  are  detected  in  any  abundance  in  such 
fonnations,  the  proximity  of  dry  land  at  the  time  of  their 
deposition  maybe  generally  assumed. 

Wherever  insects  have  been  discovered  in  a  fossil  state  the 
CoUoptera  are  generally  very  numerous.  This  is  easily  accounted 
for  by  the  hardness  of  their  elytra. 

The  comparison  of  existing  species  of  insects  with  the 
fossilized  fauna  of  the  ancient  world,  and  the  study  of  their 
Geographical  distribution,  is  one  of  the  most  interesting  features 
in  this  branch  of  Science.  It  is  worthy  of  note  that  the 
insects,  even  from  the  older  strata  (e.g.,  the  Lias)  are  far 
more  closely  allied  to  those  now  in  existence  than  the 
rest  of  the  fauna  of  the  Ancient  World,  and  although 
some  of  them  cannot  be  identified  with  any  living  types,, 
still  there  is,  as  Mr.  Brodie  observes,  "  a  much  less  proportional 
difference  in  this  respect  than  might  fairly  be  expected ;  so  that 
these  fossils  may  be  almost  said  to  afford  an  exception  to  the^ 
usoal  conclusions  which  have  been  derived  upon  this  subject." 
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It  18  evident,  from  a  comparison  of  fossil  insects  vith  existing 
•  species,  that  the  temperature  of  Europe  has  ondeigone  sensible 
modifications ;  and  the  distribution  of  genera,  the  oze  of  tlie 
specimens,  as  well  as  the  numerical  relations  existing  between 
various  groups,  indicate  the  former  existence  of  warmer  climates 
than  those  now  prevailing  in  the  same  parts  of  Europe. 

Professor  Heer  has  noticed  that  the  development  of  insects 
has  been  influenced  by  that  of  the  Vegetable  Kingdom,  c^tain 
species  not  having  appeared  prior  to  the  period  at  whidi 
dicotyledonous  phmts  are  supposed  to  have  attained  their  highest 
state  of  development 

It  has  been  remarked  by  M.  Oustalet  that  each  formation,  or 
rather  each  deposit,  on  the  Continent,  in  which  fossil  insects 
have  been  detected,  is  characterised  by  the  prevalence  of 
some  particular  family  or  order.  Thus  the  genus  BlaUa  is 
especially  well  represented  in  the  Lias  of  Aargua,  tlie 
JRhynchophcra  in  the  Marls  of  Aiz;  the  Bupredida  in 
the  quarries  of  (Eningen;  the  AtUs  in  the  sulphurous  marls 
of  Kadoboj;  the  Temiies  in  the  Baltic  Amber,  &c.  Tik 
seems  satisfactory  evidence  that  each  one  of  these  groups  ionnd 
in  its  locality,  at  the  period  of  its  existence,  all  the  essential 
requisites  for  its  development. 

I  have  a  good  deal  to  say  on  this  subject,  as  well  as  on  that 
of  the  dates  of  apparition  of  the  various  orders  of  insects  on  the 
Geological  horizon.  I  shall,  however,  reserve  my  observations 
until  the  end  of  the  3rd  paper  of  the  series,  when  having  bron^t 
under  review  the  various  formations  of  the  Secent,  Tertiaiy» 
Secondary,  and  Primary  Periods,  in  which  insect  remains  bare 
been  discovered,  I  shall  be  better  able  to  draw  general  conclusions 
than  I  am  in  the  introductory  portion  of  the  lat  paper. 

I  will  now  proceed  to  notice  the  various  formations  in  irbidi 
fossil  insects  have  been  detected,  and  the  otderSy  £amilies,  and 
species,  to  which  such  fossils  have  severally  been  itfened. 
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In  erery  case  British  Strata  and  their  fossils  will  be  first 
described^  and  then  those  from  the  Continents  of  Europe  and 
America. 

BBinsH  Strata. 

Recent  or  Post  Tertiary  Period. 

One  of  the  most  recent  deposits  in  this  country,  in  which 
fossil  insects  have  been  detected,  is  that  of  the  brick  earth  at 
Lexden,  near  Colchester.  In  a  paper  on  the  brick  pit  at  Lexden' 
in  the  Greological  Society's  Journal,  1863,  the  Sev.  O.  Fisher  states 
that  he  obtained  a  number  of  specimens  of  CoUoptera  from  this 
locality.  These  remains  he  submitted  to  Mr.  T.  Vernon 
Wollaston,  F.L.S.  Amongst  these  remains  Mr.  Wollaston 
identified  several  elytra  of  beetles,  belonging  to  the  following 
genera,  viz.  : — Cassida,  Curculw,  Cocdnella,  Chrysomela,  and 
Cossyphus.  Some  of  the  specimens  are  referred  doubtfully  to 
Carahidct  and  Buprestidce.  Mr.  Wollaston  stated,  that  with  one  or 
two  exceptions,  these  remains  could  not  be  referred  to  existing 
British  species. 

In  the  3rd  volume  of  the  Geological  Proceedings  there  is  a 
paper  by  Sir  Charles  Lyell  on  "  The  Boulder  formation  or  drift 
and  associated  fresh-water  deposits,  comprising  the  Mud  Cliffs  of 
Eastern  Norfolk."  This  paper  contains  an  account  of  the 
discovery  in  the  Mundsley  deposit  of  the  dytra  of  certain  Beetles 
especially  of  the  Genus  Donacia,  Mr.  Curtis  was  of  opinion  that 
m  these  remains  there  were  two  species  of  D&nacia,  both  possibly 
identical  with  existing  British  Insects.  The  same  entomologist 
bas  also  detected  in  these  fossils  the  presence  of  an  Elater,  an 
elytron  of  one  of  the  Harpalidoe;  also  another  which  he  con- 
fidently refers  to  Copris  Lunaris,  a  British  Beetle. 

Dr.  Henry  Woodward,  F.R.S.,  has  recently  shown  me  the 
dfira  of  a  small  species  of  beetle,  which  he  stated  that  he 
obtained  from  the  Norfolk  Cliffs,  near  Mundsley,  some  years  ago. 
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Foreign  8trata. 

The  most  recent  deposits  on  the  Continent  of  Emope  im 
-which  fossil  insects  have  been  found  are,  according  to  Prolenar 
Heer,  the  Lignites  and  ckjs  of  Uznach  and  Diimteii,  m  Switser- 
,  land,  which  he  refers  to  the  recent  or  Post  Tertiary  period. 

M.  Brull6  records  from  these  deposits  a  CokcpUrtm  insect 
allied  to  FeramaUueopthahna,  another  similar  to  CaUidmsfeMMaai, 
and  an  Elaier  referable  to  Elater  (Eneas. 

Professor  Heer  has  thoroughly  studied  the  deposits  of  Uznach 
and  of  Dumten,  and  records  from  them  two  species  of  Dcmadoj 
resembling  Donada  discolor^  and  Donaaa  Serieea,  He  says  that 
their  dylra  lie  by  hundreds  in  some  part  of  the  lignite.  Dr. 
Heer  also  describes  a  species  of  the  genus  HyMmts  (H,  rugosus) 
allied  to  Hy  obhu  Pineii,  but  distinct ;  an  existing  species  of  the 
genus  Pterostichus  (P,  Niger),  and  two  extinct  species  of  Carabida, 
viz.,  C,  diluvianus  and  C.  cordkoUis. 

In  the  IX.  VoL  of  the  <<  Bulletins  de  k  Soci^te  Geologiqae 
de  France"  M.  Cordier  is  reported  to  have  communicated  to  the 
Geological  Society  an  extract  from  a  letter  addressed  to  him  from 
Stockholm,  by  M.  K  Bobert,  in  which  the  latter  stated  that  he 
had  found  near  Ekinore  (Denmark),  remains  of  insects,  induding 
Lueanidce  (Cervus  laugkodris),  Jphodius  fassor^  two  species  of 
Buprestidce,  &c 

Tertiary  or  Cainozoic  Period. 

The  very  few  fossil  insects  recorded  from  the  Tertiaiy  foima* 
tions  of  the  United  Kingdom  is  remarkable,  especially  when  com. 
pared  with  the  great  number  of  species  described  from  the  foragn 
Tertiary  formations.  No  doubt  the  list  of  species  in  diis 
country  will  be  largely  increased  when  further  investigadons 
have  been  made.  The  insignificance  of  the  English  hst  may, 
in  a  great  measure,  be  accounted  for  by  the  (aet  that 
in  this  country  the  researches  and  investigations  of  the 
Rev.    P.  B.    Brodie,   Professor  Edward  Forbes,  Mr.    W.  B. 
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Brodie,   Messrs.   W.   and   H.    Biniield,   the   Bey.   0.    Fisher,. 

Captain  Woodley,    and  others,  have  prineipally  been  in  the 

Secondary  Eocks,  especially  in  the  Middle  and  Lower  Pnrbecks 

of  the  Upper  Oolite,  and  in  the  Lias ;  whereas  on  the  Continent 

of  Europe  as  much  attention  appears  to  have  been  bestowed  on 

the  formations  of  the  Tertiary  epoch  as  on  those  of  any  other 

period ;  and  besides,  on  the  Continent,  inyestigations  have  been 

carried  on  for  a  much  longer  period  and  by  a  far  greater  number 

of  persons. 

British    Strata- 

Miocene. 

In  the  list  of  fossil  insects  at  the  end  of  Mr.  Brodie's  paper 
on  the  "Distribution  of  Fossil  Insects,  &c.,"  I  find  recorded 
'*  elytra  of  two  species  of  beetles  from  the  Miocene  formation  in 
the  neighbourhood  of  Antrim,  Ireland."  These  beetles  are  also 
mentioned  by  Professor  Judd,  F.K.S.,  in  his  paper  on  the 
volcanic  Rocks  of  Scotland. 

Mr.  Pengelley,  F.RS.,  in  a  paper  in  the  Royal  Society's 
Proceedings,  states  that  when  Professor  Heer  was  in  England  he 
devoted  a  few  days  to  the  deposits  of  Bovey  Tracey,  in  Devonshire, 
and  that  amongst  the  remains  from  these  strata  he  obtained  one 
beetle — Buprestes  Falconeri  This  insect,  observes  Mr.  Pengelley, 
was  the  first  evidence  of  animal  life  which  had  been  obtained  from 
this  deposit. 

Upper  Eocene. 

In  the  XI.  Vol.  of  "  Nature,"  for  December,  1874,  is  a  letter 
from  a  Mr.  E.  I.  A'Court  Smith  recording  the  discovery  by  him, 
ni  Gurnet  Bay,  Isle  of  Wight,  "  of  a  bed  of  insects,  flies  and 
gnats,  and  the  larvae  and  pupsB  of  the  latter — ^the  larvae  in  countless 
thousands ;  also  the  wings  in  great  numbers  of  a  variety  of  flies, 
butterflies,  grasshoppers ;  also  a  wing  resembling  that  of  a  mole 
cricket ;  likewise  two  or  three  beetles." 

A  sample  of  this  collection  is  at  present  in  the  possession  of 
Dr.  Henry  Woodward,  F.R.S.,  and  by  his  courtesy  I  have  had  an. 
opportunity  of  inspecting  it. 
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In  the  geolt^cal  proceed 
'describes  and  figures  certain 
<ireecb,  near  Coife,  Dorset,  be 
Middle  Eocene;  also  Elytra 
tlie  aame  fonnation. 

Mr.  J.  S.  Gardner,  F.G, 
-of  insects  at  Bonmemootb,  i 
Sanda ;  they  condst  of  Elytra 
bees,  Diplera,  i.e.,  small  and  ol 
unknown. 

Lowe 
In  the  list  at  the  end  of 
^'  Elijtra  of  Celtopttra  "  are  reci 
Isle  of  Wight,  but  are  not  nar 
Dr.  Mantell,  in  his  Geoloj 
that  Mr.  Webster  has  observe* 
the  London  Clay,  near  Parkhu 
FuREIt. 
On  the  Continent  of  Euro 
the  Tertiary  Strata  have  bo 
Switzerland,  Radoboj  in  Cratia 
-Siebengebei^  on  the  Rhine, 
Bolca  in  Upper  Italy.  The  re 
been  detected  in  Amber  from 
from  the  Amber  which  the  BaJ 
Prussia.  It  is  difficult  to  know 
should  be  referred.  By  ma 
antediluvian  Sir  Henry  de  Ii 
Prussian  deposits]  of  Lignite  an 
rocks,  and  that  its  place  was  pn 
group. 

I  will  now  proceed  to  notic<^ 
named  Continental  localities  sj 
have  been  obtained  from  them. 
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European  Strata. 

Upper  Miocene 

The  principal  deposit  of  this  period  in  which  insect  remains 
haTe  been  detecetd  is  the  great  lacustrine  foimation  of  CEningen 
in  the  Valley  of  the  Ehine,  between  Constance  and  Schaffhausen. 

The  (Eningen  Strata  consist,  according  to  Ljell,  of  a  series 
of  Marls  and  Limestones,  many  of  them  thinly  laminated,  and 
which  appear  to  have  slowly  accumulated  in  a  lake,  probably  fed 
by  springs,  holding  carbonate  of  lime  in  solution.  The  organic 
remains  have  been  chiefly  derived  from  two  quarries,  the  lower  of 
which  is  about  550  feet  above  lake  Constance,  and  the  upper 
quarry  is  about  150  feet  higher. 

The  insect  fauna  of  (Eningen  appears  to  have  been  richer 
than  that  now  inhabiting  any  part  of  Europe.  From  the  beds  of 
this  formation  844  species  have  been  discovered  by  Professor 
Heer,  and  his  diligent  researches  had,  in  1867,  brought  to  light 
5,081  specimens,  viz. : — 

Coleopters  2456  specimens. 

Nenroptera  882 

Hymenoptera  699 

Diptera  310 

Hemiptera  ...        59S 

Orthoptera  131 

Lepidoptera  5 

5081 

This  number  of  specimens  comprised  844  species,  viz.  : — 

Coleoptera  ...        ...        ...  518  species. 

Neoroptera         27 

Hymenoptera,  ...        ...        ...  oO 

Diptera    ...  ...        .••        .••  63 

Hemiptera          ...        133 

Orthoptera         20 

Lepidoptra  .••        •••        •••  3 

QAA 

In  my  iutroductory  observations  I  alluded  to  the  conclusions 
which  might  be  arrived  at  as  to  the  climate  and  vegetation  of  a. 
former  epoch  from  the  study  of  its  fossil  insects.    I  will  now 
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2-90 
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,,  Europe 
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22-61 

,,  Africa 
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5.55 
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^endeavour  to  explain,  by  reference  to  some  of  the  O&iingea 
fossils,  the  grounds  on  which  such  conclusions  may  be  based. 

Professor  Lacordaire  reminds  us  that  insects  ia  general,  azHi 
the  Coleoptera  in  particular,  may  be  divided,  according  to  the 
nature  of  their  food,  into  two  classes,  viz.,  into  Carmmm  species 
and  Herbivorous  species.  The  proportion  which  one  class  bear^ 
to  the  other  varies  in  different  countries,  and  according  to  M. 
Lacordaire  the  number  of  Camworous  species,  in  proportion  to 
the  number  of  Herbivorous  species,  gradually  decreases  as  we 
approach  the  Equator. 

M.  Oustalet,  quoting  Lacordaire,  states  that  at  the  present 
day  the  proportion  of  Caruivorus  species  of  Coleoptera  to  the 
total  number  of  species  of  that  order  in  the  undermentioned 

countries  is  as  follows,  viz. : — 

In   THa   Nbw   World.  In   the   Old  World. 

In  North  America    :    1 
„  South        „  :    1 

,,  Rio  Janeiro  1 

Now  at  CEningen  the  Carnivorous  Coleoptera  are  to  the 
total  number  of  species  of  that  order,  in  the  proportion  of 
1  :  4 '6  2,  and  to  the  Herbivorous  species  of  that  order,  in  the  pro- 
portion of  1  :  3'62;  that  is,  they  are  rarer  in  this  locality  than  in 
Europe  at  the  present  day,  although  they  are  much  more 
numerous  than  they  are  at  the  present  day  in  tropical  countries, 
especially  in  South  America. 

The  fact  that  the  Carnivorous  species  are  in  such  a  deddol 
minority  to  the  total  number  of  species  of  the  order  compared 
with  the  proportion  existing  between  the  two  classes  at  the 
present  day,  stamps  the  fossil  fauna  of  CEningen  with  even  a  more 
southerly  character  than  one  would  have  expected  from  the 
flora.  From  this  it  may  be  safely  assumed  that  the  climate  of 
this  part  of  Europe  during  the  Upper  Miocene  period  approached 
much  nearer  to  that  of  the  Tropics  than  at  the  present  day ;  and 
this  assumption  is  materially  strengthened  by  a  consideration  of 
the  present  Geograpliical  distribution  of  many  of  the  genera  and 
species  then  inhabiting  CEningen. 
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According  to  Dr.  Heer  and  M.  Oostalet  the  majority  of 
the  CEningen  species  belong  to  genera  distributed  at  the  present 
dsy  over  the  Old  and  New  World,  and  these  genera  are  said  to 
contain  nearly  two-thirds  of  the  total  number  of  species  dis* 
-covered  in  these  strata.  Heer  estimates  the  proportion  which 
these  genera  bear  to  the  total  number  of  genera  to  be  114  to 
180.  Amongst  the  other  genera,  according  to  M.  Oustalet,  two 
are  not  found  at  the  present  day  out  of  Africa,  two  are  specially 
American.  Some  are  met  with  both  in  Africa,  Asia,  and 
America,  particularly  in  the  last  named  country. 

A  great  number  of  the  species  of  this  period  are  allied  to 
existing  American  species.  Seventeen  genera  still  inhabit  the 
Old  World  ;  seven  of  them,  as  well  as  those  which  are  exclusively 
European,  are  still  represented  at  the  present  day  in  the 
Mediterranean  fauna.  On  the  subject  of  the  insect  fauna  of  this 
locality  Sir  Charles  Lyell  observes : — "  Few  of  the  genera  of 
Insects  are  extinct,  but  many  of  them  imply  a  Geographical 
distribution  widely  different  from  that  now  obtaining  in  the 
same  part  of  the  world." 

On  the  whole.  Dr.  Heer  found  that  the  results  furnished  by 
an  examination  of  the  Insect  fauna  of  CEningen  agreed  with  those 
derived  from  a  study  of  the  flora,  although  the  character  of  the 
flora  is  more  strictly  American  and  more  tropical  than  that  of  the 
fauna,  and  induced  him  to  believe  that  the  summer  climate  of 
CEningen  was  not  tropical,  but  that  the  winter  climate  was 
eztiemely  mild. 

To  this  period  (Upper  Miocene)  Dr.  Heer  refers  certain 
strata  at  Parschldg  in  Styria,  Austria,  from  which  he  enumerates 
fourteen  species  of  insects,  viz  : — 


Ck)leoptera  7  species 

Orthoptera 
Nenroptera 
Hymenoptera 
Diptera 


2  „ 

1  ., 

2  „ 

1  " 
14 
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The  classical  deposits  of  Senigallia,  in  the  north-east  of 
Italy,  also  belong  to  the  Miocene  period.  These  deposits,  so 
famous  for  the  quantity  of  animal  and  y^;etable  remains 
detected  therein,  contain,  says  Signor  Masialongo,  numerous 
impressions  of  insects.  It  was  from  these  strata  that  Signor 
Procaccini-Bicci  obtained  a  considerable  number  of  species, 
which  afterwards  formed  part  of  the  collection  of  Signor  Giuseppe 
Scarabelli  di  Imola. 

Signor  Massalongo  describes  two  fossil  lanrsB  of  genus 
lAbdlula,  which  he  states  that  he  found  by  chance  in  splitting 
open  some  slabs  of  stone  from  this  locality.  He  has  named  one- 
species  lAbeUula  Eurynome  and  the  other  species  lAbdlula  Doris. 
With  this  exception  I  have  failed  to  meet  with  the  description  of 
any  fossil  insects  from  Italian  strata  of  this  period. 

Meddle    Miocenk 
To  this  period  are  referred  the  Marls  of  Kadaboj  in  Croatia 
which  have  been  productive  of  a  great  quantity  of  insect  remains. 

Professor  Unger  was  the  first  author  who  published  (in  1839)- 
on  the  fossil  insects  of  this  locality  a  Memoir  of  any  importance. 
This  was  followed,  in  1843,  by  a  paper  by  Von  Charpentier  (in  the- 
Acta,  Acad.  Leop.  Carrol).  Since  then  Professor  Heer  has 
thoroughly  studied  the  fossil  insect  fauna  of  Kadaboj,  in  which 
he  has  recognised  a  great  number  of  tropical  forms  including  some 
gigantic  Termites. 

The  insects  from  this  locality  comprise  the  following : — 


(^leoptera           

42  species. 
13      „ 

Neuroptera         

20      „ 

Hymenoptera      

85      „ 

Lepidoptera        

8      „ 

Diptera 

83      „ 

Hemiptera          

61      „ 

312 

The  Ccleoptera  are  rare,  but  the  Ants  are  represented  by 
fifty-seven  species,  of  one  of  which  (Formica  OccuUaia)  Dr.  Heer 
is  said  to  have  obtained  594  examples.    Sir  Charles  Lyell  obsenres 
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of  this  locality : — "  The  insect  fauna  is  very  rich,  and  like  the 
plants  indicates  a  more  trohical  climate  than  do  the  fossils  of 
<Eningen.  There  are  ten  species  of  Termites,  some  of  gigantic 
size,  and  large  Dragon  flies  with  speckled  wings  like  those  of  the 
Southern  States  of  North  America ;  there  are  also  grasshoppers  of 
'Considerable  size,  and  even  the  L^pidoptera  are  not  unrepresented." 

The  first  species  of  this  order  (E.  Atava)  was  first  described 
1^Y<  nCharpentier  and  referred  by  him  to  the  genus  Sphinxr 
Dr.  Heer  refers  it  to  the  genus  Vanessa,  but  Mr.  Scudder 
places  it  in  the  genus  Eugonia,  'Hhe  position/'  he  says^ 
^'dubiously  assigned  to  it  by  Kirby  in  his  "Synonymic 
Catalogue." 

The  genus  to  which  Mr.  Scudder  refers  this  fossil  is  repre- 
sented equally  in  Europe  and  America. 

The  second  species,  MylothrUes  Pluto,  is  described  by  Heer 
and  referred  by  him  to  the  genus  Vanessa,  It  is  so  described  and 
figured  by  Sir  Charles  Lyell,  who  observes,  "  In  one  instance  th^ 
pattern  of  a  butterfly's  wing  has  escaped  obliteration  in  the 
marlstone  of  Badaboj  ;  and  when  we  reflect  on  the  remoteness  of 
the  time  from  which  it  has  been  faithfully  transmitted  to  us,  this 
fact  may  inspire  the  reader  with  some  confidence  as  to  the 
reliable  nature  of  the  characters  with  which  other  insects  of  a 
more  durable  texture,  such  as  the  beetles,  may  aflord  for  specific 
determination."  Mr.  W.  H.  Edwards,  of  Western  Virginia,  in 
his  work  on  "  American  butterflies,"  expresses  an  opinion  that  this 
species  ought  to  have  been  referred  to  the  genus  Argynnis,  I 
have  carefully  examined  the  species  of  the  genus  which  Mr 
Edwards  considers  the  nearest  living  representative  of  the  fossil 
species  Pluio,  in  the  collection  of  the  British  Museum,  but  fail  to 
trace  in  it  any  but  a  very  superficial  resemblance  to  the  latter,  of 
which  it  is  double  the  size.  My  friend,  Mr.  Butler,  refers  it  to  the 
genus  Junmia,  but  Mr.  Scudder  states  that  the  new  drawing  of 
the  fossfl  which  he  has  received  through  his  friend,  Herr  Brunner 
von  Wattenwyl,  leaves  little  doubt  that  the  insect  is  a  Pier^,  and 
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belongs  to  some  genera  intermediate  between  Myblhris  and 
Hebomoiaf  and  he  desribes  and  figures  the  insect  as  Mf^ctkiUi 
Pluto.  The  remains  of  this  insect  are  particularly  interesting  as 
belonging  to  an  extinct  genus  whose  nearest  living  representatives, 
according  to  Scudder,  are  to  be  looked  for  in  the  genen  Mylo^is 
and  Ilebomoiay  the  former  of  which  finds  its  highest  derelopment 
in  Africa,  while  the  latter  is  confined  to  the  Indo-Malayan  and 
Austro-Maylajan  regions. 

The  remains  of  the  third  and  last  species,  Pontia  Fretferi  are 
also  <lescribed  by  Hear  and  Scadder.  The  genus  is  a  modem  one^ 
which  is  well  represented  by  existing  species,  especially  in  the  Old 
World. 

Lower    Miocene. 

From  strata  referable  to  the  lower  Molasse  of  Switaeiiandr 
Dr.  Heer  enumerates  thirty-three  species  of  insects,  viz.  :— 

Coleoptera  26  species. 

Nouroptera  2      „ 

H^enoptera      1 

Diptera  1 

Hemiptera  3 
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The  lignites  called  brown  coal  in  Germany  helong  for  the 
most  part  to  this  period,  and  are  often  rich  in  insect  remains. 

•  Tlie  lignites  of  Rott  in  Siebengeberge,  near  Bonn,  are  tk 
best  known.  From  these  lignites  about  twenty-nine  species  o* 
insects  had  been  recorded  by  the  year  1856,  according  to  Bronii, 
Germar,  and  Giebel.  These  twenty-nine  species  were  distributed 
amongst  the  undermentioned  order  as  follows,  viz  : — 

Coleoptera  18  species. 

Hymenoptera  2 

Lepidoptera  1 

Diptera  ...  ...        ...        ...  5 

Orthoptera  1 

Hemiptera  2 

29 

In  1869  Carl  von  Heyden  described  twenty-one  sdditic  ai 
species  from  this  locality,  viz  : — 


or 


Coleoptera  ...         12  species. 

Hemiptera  ...  ..        ...  1 

Hymenoptera      ...        ...         ...  2 

Jjepidoptera         1 

Dipicra     ..  5 


»» 


21 

The  subsequent  investigations  of  Prof.  Heer,  Dr.  Hagen,  and 
Herren  Carl  von  Heyden  and  Lucas  von  Heyden  have  raised  the 
number  of  species  from  Siebengeberge  to  one  hundred  and  eighty, 
viz : — 

Coleoptera  92  species . 

Orthoptera  1 

Neuroptera  12 

Hymenoptera  3 

Lepidoptera  2 

Hemiptera  5 

Diptera     ...  ...         ...  G5 


f » 

ft 
>> 
ft 
If 
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It  will  be  noticed  that  only  two  Lepidopterous  insects  are 
enumerated  from  this  locality.  One  of  them  is  a  butterfly 
described  by  Carl  Von  Heyden  as  Vanessa  Vdula,  Of  this  fossil 
Mr.  E.  Scudder  observes,  "  Th3  single  fossil  represented  by  Voii 
Heyden,  under  the  name  of  Faiiessa  Vietula,  is  preserved  on  a 
greasy,  dark  brown,  thin,  and  exceedingly  fragile  sheet  of  brown 
coal,  and  is  likely  to  become  so  affected  by  weathering  as  to  be 
almost  or  quite  undistinguishable  in  the  course  of  time."  Mr. 
Scudder  further  observes  that  Vanessa  Vetida  is  "  the  only  butterfly 
yet  found  from  the  horizon  of  the  Aquitanian  or  Lower  Miocene 
and  that  it  is  closely  related  to  Thanaos,  a  genus  belonging  to  the 
North  Temperate  Zones  of  both  Hemispheres.  The  genera  ad- 
jacent to  TJuinaos  are  said  to  be  purely  American,  although  tropical 
or  sub-tropical,  and  therefore  this  species  looks  towards  sub- 
tropical North  America  for  its  relatives  of  the  present  day. 

In  the  10th  voL  of  Meyer  and  Bunker's  Paleontographica 
(1862),  thirty-one  further  species  of  insects  are  described  from 
the  lignites  or  brown  coal  of  the  Rhine  and  the  lihone,  viz  : — 
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Coleoptora  ...        ...        ...  20  species. 

Orthoptois  ...        ...        ...  1 

Hymenoptera  3 

l^enroptwa  ...        ...        ...  1 

Lepidoptera  1 

Diptera     ...  ...        ...        ...  5 


»» 
It 
*» 

9$ 
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Amongst  other  deposits  of  brown  coal  in  wlucli  fo^ 
insects  have  been  detected,  may  be  mentioned  those  of  Von 
Sieblos,  Stoschen,  and  Salzhausen,  from  which  Dr.  Hagen,  Carl 
yon  Heyden,  and  Lucas  von  Heyden  describe  about  34  species, 
including  some  gigantic  XeurapUra, 

m 

The  total  number  of  species  obtained  from  the  lignites  of 
brown  coal  amounted  by  the  year  1863,  according  to  Dr.  HageD, 
to  103. 

Since  that  date  142  further  species  have  been  obtained  from 
the  same  deposits,  giving  us  up  to  the  year  1870  a  total  of  Ub 
species  distributed  amongst  the  undermentioned  orders  as  follows:^ 

Coleoptera  126  species. 

Orthoptera  ...        ...        ...  6  ,, 

Neuroptera  16  „ 

Hymenoptera  ...        ...        ...  8  ,, 

Lepidoptera  ...        ...        ...  3  i, 

Hemiptera  10  ,, 

Diptera     ...  .  .        ...        ...  j6  ,, 

245 

During  the  last  seven  years  numerous  additions  may  have 
been  made  to  the  list,  but  if  they  have,  I  have  been  unable  to  find 
any  record  of  them. 

To  this  period  (Lower  Miocene)  are  referred  the  fresh-water 
formations  of  Auvergne  in  Central  France.  These  formations 
are  in  some  places,  according  to  Lyell,  partly  composed  of  that 
remarkable  form  of  limestone,  called  '^  indusial,''  from  the  cases  or 
IndusisB  of  the  Caddis  worms  or  larvss  of  Phrygaiiea,  great  heaps 
of  which  have  been  encrusted  as  they  lay  by  carbonate  of  lime, 
and  formed  into  a  hard  travertin.  These  Caddis  worms  are 
abundant  at  the  bottom  of  fresh-water  streams  and  lakes,  and 
many  of  the  fresh  water  limestones  of  this  locality  are,  according 
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to  Dr.  Mantel],  almost  wholly  composed  of  these  cases, 
cemented  together  by  Calcareo  Siliceous  matter  into  stone,  which 
is  much  employed  for  building  purposes. 

"If  we  consider,'*  says  Mr.  Scrope,  "that  strata  of  five 
or  six  feet  in  thickness  almost  entirely  composed  of  these  tubes 
(cases)  once  extended  over  a  district  presenting  a  surface  of  many 
hundred  square  miles,  we  may  have  some  idea  of  the  countlesg 
myriads  of  minute  beings  which  lived  and  died  within  the  bosom 
of  that  ancient  lake.'* 

Professor  Pictet  seems  to  entertain  some  doubt  as  to  whether 
the  tubes  or  cases  before  mentioned,  of  which  the  indusial  lime- 
stone is  in  a  great  measure  composed,  were  formed  by  larvae  of 
Phryganea  or  Caddis  worms.  He  says  these  tubes  are  much 
thicker  than  those  formed  by  Phryganea ;  the  internal  cavity  is 
much  smaller,  and  they  are  besides  much  longer,  and  more 
resemble  the  tubes  formed  by  certain  Annelida, 

M.  Oustalet  has  recently  made  a  special  study  of  the  fossil 
insect  fauna  of  Auvergne,  and  has  published  on  the  subject  a 
most  important  memou*,  only  equalled,  in  my  opinion,  in 
value  by  Professor  Heer's  great  work  on  the  insect  fauna 
of  (Eningen  and  Radoboj. 

The  places  in  this  part  of  France  in  which  the  majority  of 
these  fossils  have  been  discovered  are  Corent,  Menat,  and  St. 
Oerand  le  Puy.  From  these  localities  M.  Oustalet  states  that  he 
has  studied  not  less  than  one  hundred  specimens  in  the  collections 
of  M.  M.  Lecoq  and  Fouilhoux,  and  the  Museum  of  Natural 
History  at  Paris,  or  collected  by  himself  during  his  travels  in 
Auvergne. 

These  specimens  comprise  some  forty-nine  species  distributed 
amongst  the  following  orders  in  the  following  manner,  viz, : — 

10  species. 
1 
5 


Coleoptera 

Orthoptera 

Neuroptera 

H^menoptera 

Biptera     ... 

Lepidoptera 


2 

30 

1 


49 


The  entire  absence    of    an. 

remarkable  as  the  extraordinary' 

M.  Ouetalet  observes   that  ( 

in  the  fauna  of  Eadaboj,  in  that  ■ 

in  that  of  tbe  lignites  of  the  Kl 

and  Protomijia  constitute  a  largo 

The  Ants  which  are   repres 

species  (of  one  of  which  alone  fi 

discovered)  are  entirely     absent 

JJieUvh  are  also  very  rare    there, 

the  CEningen  deposits. 

Next  to  the  Diplem  the  CW<''. 
The  fossil  fauna  of  Auvergi 
M.M.  Pomel  Aymard,  Alphonse  ;i 
prises  both  European  and  South 
in  particular  are  aaii  to  have  a  m: 
of  the  other  classes  irith  South  Am 
The  insects,  according  to  M- 
this  rule,  and  include  like  the  otb 
Auvergne  both  indigenona  and  exi; 
the  majority  of  the  species  are  j\ 
genera,  there  are  many  others  who 
comprised  in  the  fauna  of  Brazil. 

There  seems  satisfactory  evid^ 
and  fresh-water  conditions  of  Ai 
period  were  similar  to  those  existm 
and  this  evidence  is  materially  f' 
the  fossil  flora  and  fauna  of  the  fir.i 
to  those  now  existing  in  the  latter. 
M.  [OuBtalet  remarks  that  ; 
(Eningen,  the  Entomological  fauna  ii 
and  partly  Mediterranean.  Fn»m  v 
&irly  assumed  this  part  of  France  i 
of  the  Miocene  or  Middle  Tertiaiy . 
colder  than  that  of  Brazil  at  the  pn  i 
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So  far  as  I  can  ascertain,  the  most  recent  discovery  of  fossil 
insects  in  tMs  part  of  France  has  been  mad,e  bj  M.  Ch.  Brongniart, 
who,  in  the  '^Bulletins  de  la  Societe  Geologique  de  France"  for 
last  year  (1876),  describes  a  new  species  of  a  Dipterons  insect, 
which  he  has  referred  to  the  genus  Protomyla  and  named  P.  Oustaltti 
in  recognition  of  the  very  important  contributions  to  our  know- 
ledge of  the  fossil  insect  fauna,  of  France,  made  by  M.  Oustalet. 

The  genus  Protomyiay  of  Heer,  observes  M.  Brongniart, 
contains  no  living  representatives,  although  it  wasnumerously 
represented  during  the  Tertiary  period,  nearly  40  species  referable 
to  it  having  been  described  by  Heer,  Yon  Heyden,  and  Oustalet. 

According  to  M.  Brongniart,  this  new  species  was  discovered 
in  the  calcareous   Marl  of  the  inferior  Miocene  formation  of 
Chailrat  in  Auvergne.     It  differs  from  all  previously  described 
species  in  the  distribution  of  the  nervures,  and  appears  mast 
closely  allied  to  P,  Joannis  and  P.  Bucklandi. 

Upper  Eocene. 

Nowhere  in  the  Continental  formations  of  this  period,  with 
the  exception  of  (Eningen,  have  fossil  insects  been  discovered  iu 
greater  abundance  than  at  Aix,  in  Provence.  The  town  of  Aix 
is  situated  in  the  lowest  part  of  a  deep  valley,  the  immediate 
flanks  of  which  are  composed  of  a  thick  fresh-water  formation 
lying  unconformably  upon  strata  of  Jura  Limestone.  The 
Fresh-water  series  consists  of  white  and  grey  calcareous  marls 
calcareo  sUiceous  grits,  and  beds  of  gypsum. 

!M.  Marcel  de  Serres  was  the  first  to  make  known  to  the 
scientific  world  the  occurrence  of  insects  in  these  gypseous  marls. 

In  his  ''Geognosie  des  terrains  tertiaires/'  he  enumerates- 

about  eighty  genera  from  this  locality,  comprising  the  following 

viz. : — 

Coleoptera  20  genera. 


Orthoptera 6 

Hemiptera           14 

Nearoptera         2 

Hymenoptera      ...        ...        ...  9 

Lepidoptera        4 

i^iptera 20 

76 


ft 
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The  insects  incladed  in  these  genera  were  said  by  Marod  de 
Serres,  to  be  aU  of  European  forms,  and  to  be  mostly  referable 
to  species  still  existing. 

A  number  of  insects  from  this  locality  (including  some  45 
species,  collected  by  Murchison  and  Lyell)  were  also  described  by 
Mr.  Curtis,  in  1829.  They  consisted  principally  of  D^pUra^ 
Hemiptera,  and  CoUopUra^  with  a  few  Hymenoptera,  and  one 
Lepidoptei'ous  insect  According  to  Curtis,  several  of  the  beetles 
had  their  wings  extended  beyond  the  elytra,  as  if  they  had 
been  flying  and  had  dropped,  and  a  Chrysamela  had  the  elytra 
expanded,  from  which  it  would  appear  that  it  had  fallen  upon 
the  water  and  been  drowned.  Other  insects  appear  to  have  been 
imbedded  whilst  in  repose  or  when  walking. 

Some  eight  years  later,  when  Bronn  published  his  ''Lethoea 
Oeognostica,"  a  great  number  of  other  genera  had  been  discovered 
in  this  locality,  for  in  the  second  volume  of  the  last  named  work 
the  following  are  enumerated : — 


Coleoptera 

•  •  •                •  •  ■ 

33  genera. 

Orthoptera 

6      „ 

Hymenoptera     ... 

•  •  •                •  •  I 

9      ,. 

Neuroptera 

•  •  •                •  •  ■ 

2      ,. 

Hemiptera 

•  •  •                           m  mn 

17      „ 

Diptera    

•  «  •                          •  •  i 

22      „ 

besides  the  four  Lepidoptera  mentioned  by  Marcel  de  Serres. 

By  the  year  1844,  the  researches  and  investigations  of  the 
liev.  F.  W.  Hope  in  this  locality,  had  raised  the  number  of  genera 
enumerated  by  Marcel  de  Serres,  Curtis,  and  Bronn,  to  one 
Imndred  and  thirteen,  for  twenty  of  which  we  are  indebted  to 
Mr.  Hope. 

For  some  years  after  the  date  of  Mr,  Hope's  paper  the  fossil 
insects  of  Provence,  which  had  for  a  time  attracted  a  considerable 
amount  of  attention  from  geologists  and  Paleontologists,  remained 
unnoticed.  At  length,  in  1851,  Professor  Heer  commenced  to 
study  them.  In  addition  to  the  specimens  he  himself  obtained 
during  his  travels  in  Provence,  he  was  enabled  to  study  those  in 
the  collection  of  M.  Blanchet^  of  Lausanne,  and  those  collected 
by  Sir  Roderick  Murchison,  in  1829. 
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H.  Oastalet  ol)serves  that  from  these  fossils,  and  a  comparison 
of  their  species  with  those  found  in  the  strata  of  (Eningen  and 
Badoboj,  combined  with  the  study  of  the  fossil  flora  of  these 
strata,  and  those  of  other  Swiss  and  German  localities,  Professor 
Heer  was  enabled  to  form  most  interesting  conclusions  on  the 
climate  and  conditions  of  life  prevailing  at  that  era  of  the 
Tertiary  period  in  different  countries  of  central  Europe. 

Of  the  fossil  species  from  the  marls  of  Aix,  Dr.  Heer 
observes  that  nine  have  been  found  at  Badoboj,  and  four  at 
(Eningen,  that  is  to  say,  that  twice  as  many  species  are  found 
at  Radoboj  in  common  with  Aix  than  at  (Eningen,  although  this 
last  locality  is  much  nearer  Provence,  and  possesses  a  much 
richer  fauna,  and  consequently  offers  many  more  points  of 
comparison.  Even  those  species  which  are  not  common  to  both 
Radoboj  and  Arz,  but  are  confined  to  the  last  locality,  are  most 
intimately  connected  with  those  of  the  former. 

At  the  time  at  which  Dr.  Heer  was  writing,  the  exact 
geological  position  of  the  gypseous  marls  of  Aix  had  not  been 
determined,  but  according  to  M.  Oustalet  they  were  regarded  as 
contemporary  with  those  of  Montmartre  belonging  to  the 
Ligurian  or  upper  Eocene. 

From  his  study  of  the  fossil  insects  of  these  marls  Dr.  Heer 
was  of  opinion  that  their  geological  position  should  have  been 
somewhat  higher  up  nearer  the  marls  of  Radoboj  in  the  Miocene 
formation.  Dr.  Heer*s  conclusions,  derived  almost  solely  from  a 
study  of  the  fossil  insects  of  the  district,  have  since  been  to  a 
great  extent  confirmed  by  the  majority  of  geologists  who  have 
subsequently  studied  this  formation,  and  although  the  strata 
have  not  been  referred  \p  the  same  periods  as  the  marls  of 
Radoboj,  they  have  been  placed  higher  up,  near  to  them  at  the 
base  of  the  Miocene  period,  almost  on  a  level  with  the  sandstone 
grit  of  Fontainebleau. 

M.  Marcel  de  Serres  stated,  as  I  have  before  observed,  that 
the  majority  of  the  fossil  insects  of  Aix  belonged  to  existing 
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European  fonns,  and  he  concluded  from  this  that  the  geological 
conditions  of  Aiz  during  the  upper  Eocene  period  were  simikr  tu 
those  of  the  present  day. 

Tills  opinion  of  Marcel  do  Serres,  observes  M.  Oostalet,  h 
far  from  being  in  all  respects  confirmed  by  recent  obsermtions, 
for  whilst  admitting  that  the  fossil  fauna  of  Provence  contain  a 
number  of  types,  if  not  identical,  at  least  closely  allied  to  those 
now  inhabiting  the  Mediterranean  basin,  it  also  contains  several 
forms  which  at  the  present  day  are  only  represented  in  the  South 
of  Africa,  in  Asia,  and  America. 

According  to  the  researches  of  Count  Saporta,  the  fossil 
flora  of  the  period  has  a  more  southerly  character  than  even  the 
fauna  From  these  investigations  of  the  fauna  and  flora  of  the 
period  we  may  reasonably  presume  that  the  climate  of  Aix,  at  the 
end  of  the  Eocene  and  commencement  of  the  Miocene  period, 
more  nearly  approached  that  of  the  tropics  than  at  the  present 
day. 

One  of  the  most  remarkable  facts  connected  with  the  Au: 
formations,  and  which  lias  perhaps  served  to  render  them  more 
interesting  to  entomologists  than  any  others  from  which  fossil 
insects  have  been  obtained,  is  that  of  the  nine  well  authentiat^si 
fossil  butterflies  from  the  European  Tertiary  formations, /fsf  of 
them  have  been  found  here.  Of  these  five  species  the  first 
discovered  and  best  known  to  the  world  at  large  is  Kemnop*^ 
Sepidta,  the  earliest  notice  of  which  is  given  by  Marcel  de  Serres 
in  the  "  Annales  des  Sciences  Naturelles  "  (1828).  Mr.  Scudder, 
who  has  figured  and  described  the  insect,  states  that  the  earliest 
definite  mention  of  it  is  given  by  Duponchcl  in  the  "  Bulletin 
do  la  Soci^t^  Entomologique  de  France  "  in  the  following  words, 
"  M.  Duponchel  entretient  en  suite  la  Soci6t<^  d'un  fait  extra- 
ordinaire et  peut-^tre  enti^rement  nouveau  dans  les  annales  de 
la  Science,  c'est  Texistence  d'une  impression  tres  remarqoable  de 
Lepidoptere  fossile,  qui  a  ^t^  trouvte  dans  une  platii^re  des 
environs  d'Aix,  et  acquise  par  M.  de  Saporta,  &c," 
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The  species  was  subsequently  described  and  figured  by  Dr. 
BoisduvaL  Mr.  Butler  has  referred  it  to  the  Saifridm^  and  has 
described  and  figured  the  insect  in  his  "  Lepidoptera  Exotica." 

The  second  butterfly  from  these  formitions  is  described  for 
the  first  time  by  Mr.  Scudder  as  LethUes  lUynesil.  It  does  not^  in 
his  opinion,  belong  to  any  existing  European  genus,  and  he 
mentions  Manioli  Hermione  as  its  nearest  ally  among  living 
European  types.  This  fossil  was  found  by  Mr.  Scudder  in  the 
Museum  at  Marseilles,  and  named  by  him  after  Dr.  Reynes, 
director  of  tliat  estii1)lishment.  It  appears  to  luivc  been  previously 
overlooked. 

The  third  butterfly  from  Aix  is  described  and  figured  by 
iScudder  as  Cdiates  Proserpin%.  It  is  in  the  collection  of  Count 
Saporta.  It  appears  to  have  bsen  discovered  in  the  strata 
immediately  beneath  the  calcar.!Da.?  marls  of  the  gypsum  quarries, 
and  is,  therefore,  the  olde:it  butterfly  from  the  Tertiary  formations. 

The  fourth  insect  of  this  order  from  these  deposits  is  de- 
scribed by  Professor  Heer  as  "  Thaites  Ramiaiaaa"  who  observes 
of  it,  "closely  allied  to  the  genus  77* 7 w,  which  belongs  to  the 
Mediterranean  fauna."  It  is  in  the  collection  of  Professor  Heer, 
and  has  been  also  described  and  figured  by  Mr.  Scudder. 

The  remains  of  the  fifth  and  last  butterfly  from  the  tertiaries 
of  Aix,  or,  indeed,  from  any  tertiary  formation,  coasists  of  a 
smgle  forewing,  which  Mr.  Scudder  refers  to  some  species  of  a 
genus  belonging  to  the  Aslyci,  Mr.  Scudder  describes  the  species 
as  Pamphiletes  Abdiia.  The  remains  are  in  tlie  Marseilles 
Museum. 

It  will  be  noticed  that  the  remains  of  all  the  fossil  butterflies 
at  present  described  have  been  found  at  Radoboj,  Bott,  and  Aix, 
oU  belonging  to  the  tertiary  formations ;  that  the  remains  of 
three  species  belong  to  the  Mayencian,  or  lower  portion  of  the 
Middle  Miocene,  the  remains  of  one  species  to  the  lignite  beds  of 
Sott,  belonging  to  the  Aqidianian  or  upper  part  of  the  lower 
Miocene,  and  the  remains  of  the  other  five  species  from  the 
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aJcanoQS  maA  (or  strata  hnmediately  below  the  same)  of  the 
gypsum  qnames  of  the  Ligtirian^  beloiiging  to  the  Upper  Eoeene 
foimatioiL  It  is,  as  Mr.  Scudder  observes,  rather  extnu>rdiDai7 
that  the  Upper  Miocene  beds  of  (Eningen  which,  if  we  except 
the  amber,  have  furnished  ahnost  more  insects  than  all  the  other 
formations  of  the  world  together,  and  which  are  more  lecent  than 
any  of  those  in  which  butterflies  hare  been  foond,  have  yielded 
the  remains  of  only  one  species  of  Lepidoptera,  and  none  what- 
ever of  butterflies. 

The  meet  recent  investigations  of  the  geolo^cal  strata  of 
this  district  and  their  fossil  insects  have  been  made  by 
M.  Oostalet,  who,  in  1874,  published  the  result  of  his  invest^ 
tions  in  the  second  part  of  liis  "  Recherches  sur  les  Insectei 
fossiles  des  Terrains  Tertiares  de  la  France."  In  this  most 
important  work  (a  copy  of  which  I  have  had  the  honour  of 
receiving  from  the  Author)  M.  Oustalet  has  expressed  his  in- 
tention of  doing  for  the  insects  of  Provence  what  Dr.  Heer  has 
done  for  those  of  (Eningen.  Some  idea  of  the  magnitude  of 
the  labours  which  M.  Oustalet  has  undertaken  may  be  formed 
from  the  fact  that  although  the  work  above  mentioned  contains 
some  347  pages,  exclusive  of  6  plates,  the  Coleoptera  onlj  are 
included  in  it.  Of  the  insects  of  this  order  upwards  of  80 
species  referable  to  13  families  are  described  and  figured. 

The  Carahida  are  represented  by  11  species,  the  Siaphi^'mid<g 
by  19  species,  the  Curculionidcc  by  33  species,  and  the  Chrysofndida 
by  7  species. 

With  the  exception  of  the  learned  Zurich  Professor,  no 
other  Paleontologist  has  produced  any  works  on  this  branch  of 
Fcienco  of  greater  importance  than  M.  Oustalet 

Middle  Eocene. 

To  this  period  Sir  Charles  Lyell  refers  the  marls  and  lime- 
stones of  Monte  Bolca,  near  Verona,  in  Italy.  Associated  vith 
these  marls  and  limestones  are  beds  containing  lignite  and  shale, 
which  have  been  described  by  Professor    Unger  and  Signer 
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Massalongo,  and  referred  by  them  to  the  same  period.  M.  Marcell 
de  Serres  alludes  to  the  discovery  at  Monte  Bolca,  by  Scheuchzer, 
of  some  Neuro^^ous  insects  of  the  genus  LibeUtda, 

Scheuchzer's  notice  of  these  insects  is  also  alluded  to  by  Signer 
Massalongo,  who  in  1856  described  and  figured  7  fossil  insects 
from  this  locality  referable  to  the  following  orders : — 

Coleoptera  2  species. 

Orthopten  1 

Nenroptera 2 

Diptero,  2 


>* 
»» 
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Although  so  few  insects  hare  been  found  in  these  deposits 
they  have  been  for  centuries  celebrated  for  their  fossils,  especially 
IMhyoliies. 

American  Strata. 

Recent  or  Post  Tertiary  Period. 

I  am  indebted  to  Mr.  R.  M.  Lachlan,  F.R.S.,  for  an  extract 
from  a  paper  (in  the  5th  vol.  of  the  **  Transactions  of  the 
American  Entomological  Society  ")  by  Dr.  G.  II.  Horn  on  certain 
Coleopteraus  remains  discovered  in  cave  deposits  (belonging  to  the 
Port  Pliocene  period)  at  Port  Kennedy,  Pensylvania.  From 
these  remains  Dr.  Horn  has  identified  some  10  species  of 
Coleoptera. 

Tertury  Period. 

• 

The  earliest  discoveries  of  fossil  insect  remains  from  the 
American  Tertiary  formations  appear  to  have  been  made  several 
years  ago  by  Professor  Denton  in  shales  in  Colorado,  near  the 
junction  of  the  Green  and  White  Rivers.  They  are  said  to  have 
been  found  in  two  distinct  localities  sixty  miles  apart,  the  speci- 
mens in  one  place  differing  from  those  of  another,  not  only 
specifically  but  in  their  general  character.  Subsequent  investiga- 
tions in  other  parts  of  the  same  region  have  since  been  made  by 
Mr.  F.  C.  A  Richardson  and  also  by  Dr.  Hayden.  In  a  letter 
to  the  Editors  of  the  American  Naiuralidy  Mr.  Richardson  says : 
**  I  discovered  and  collected  the  fossil  insects  on  the  Green  River, 
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in  Wyoming  Territory,  on  the  line  of  the  Union  Pacific  BaDroady 
some  40  miles  this  side  (east)  Salt  Lake  City,  or,  to  be  more  pre- 
cise, the  locality  is  5  miles  west  of  Green  River  City,  and  on  the 
Bailroad  Track.  The  shale  or  portion  of  bhale  in  which  the 
insects  were  found  rans  in  a  circle  firom  the  N.E.  to  the  S.W.;  as 
if  on  the  border  of  a  small  lake.  I  also  noticed  that  the  fish  are 
not  in  regular  order,  as  the  insects  which  cover  a  space  about  2 
feet  wide  and  form  a  ring  or  belt  around  the  lake/' 

On  the  subject  of  the  insects  discovered  by  Mr.  Richardson, 
Mr.  Scuddersays  :  ''About  100  slabs,  mostly  of  very  small  size,  were 
brought  away ;  these  contain  at  least  175  specimens,  induding  in 
that  number  all  the  reverses.  Of  these  specimens,  35  cannot  be 
referred  with  certainty  to  any  subordinate  group,  since  they 
consist  merely  of  abdominal  segments,  or  blurred  and  distorted 
fragments,  the  affinities  of  which  can  only  be  rudely  soimised. 
The  remainder  are  referable  to  nearly  40  species  belonging  to  the 
following  groups,  mainly  arranged  in  tlie  order  of  numerical 
superiority : — 

Biptera  66  specimens — 13  species. 

Coleoptera  52         „        -—12 

Hymenoptera  5  „        —  3 

Hemiptera  4         „        —  2 

Orthopten  4  „        —  2 

Nenropteni  2  „        —  2 

Quite  recently  Mr.  Scudder  has  published  a  description  of 
two  species  of  OrthopUr(ms  insects  from  the  Rocky  Mountain 
Tertiaries.  The  first  species  Mr.  Scudder  has  described  as 
HonuBogamia  verUriosus  and  the  latter  as  Labidura  tertiaria. 

Since  the  date  of  the  last  mentioned  paper,  Mr.  Scudder  has 
published  detailed  descriptions  of  31  species  of  Cdeqptera,  most  of 
which  were  included  in  those  before  referred  to  as  having  been 
found  by  Professor  Denton  and  Mr.  Richardson,  and  a  few  others 
of  which  were  found  by  Mr.  Mead  or  by  members  of  the  United 
States  Geol.  Survey. 

''  In  this  paper,"  said  Mr.  Scudder,  "  ate  made  known  tbe 
^'st  fossil  Cdeapiera  from  the  Tertiaries  of  the  United  States; 
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indeed,  if  we  except  some  doubtful  remains  in  the  red  sandstone 
of  the  Connecticut  Valley,  the  first  distinctively  American 
CoUapiera  from  any  formation.  Two  beetles  have  been  figured 
by  Heer  from  the  Miocene  of  Northern  Greenland,  and  these  are 
all  that  have  yet  been  described  from  the  New  World." 

These  valuable  contributions  to  our  knowledge  of  the  fossil 
insects  of  the  American  Tertiaries  were  alluded  to  by  Professor 
Westwood  in  his  anniversary  address  to  the  Entomological 
Society  of  London  on  the  7th  February  last,  who  also  stated  that 
Mr.  Scudder  had  published  "the  descriptions  of  several  fossil 
species  of  Thripiidm  from  the  North  American  Tertiaries, 
including  two  new  genera,  LUIiadothrips  and  Paleothrvps. 

Mr.  Scudder  has  very  recently  described  several  species  of 
insects  obtained  by  Mr.  G.  M.  Dawson  from  tertiary  beds  at 
Quesnel,  British  Columbia.  In  addition  to  fragmentary  indeter- 
minate remains,  there  are  some  24  species  distributed  among  the 
undermentioned  orders,  as  follows  : — 

Coleoptera. . . 

Nenroptera  

Hymenoptera 

Hemiptera . . . 

Dipte^      

24 

Amber, 

Before  closing  this  paper  I  must  say  a  few  words  about 
amber  and  the  insects  which  have  been  detected  in  it 

Nowhere  have  fossil  insects  been  found  in  greater  numbers 
or  in  a  more  beautiful  state  of  preservation  than  in  this  ''  resinous 
and  bitumenous  substance."  By  most  geologists  amber  is  con- 
sidered as  antediluvian,  but  its  origin  has  been  the  subject  of 
much  dispute.  Some  ancient  writers  attributed  it  to  ants,  and  some 
coDsidered  it  to  be  of  mineral  origin.  It  is  now  considered  by  all 
authorities  to  be  of  vegetable  ori^,  and  to  have  been  formed 
from  the  resin  which  distilled  from  certain  species  of  fir  trees  of 
the  Tertiary  epoch,  whose  fossilized  trunks  are  said  to  form  the 
lignite  in  which   it  is  frequently  obtained.     Dr.  Berendt  and 
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Bpedes. 
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M.  Goeppert  are  said  to  have  disco 
Amber  is  the  product  of  a  fir  true, 
extinct.  In  some  cases  the  Ieav< 
found  in  unber,  and  although,  ac 
appear  to  differ  from  all  known 
justified  in  ascribing  them  to  the  g< 

On  this  subject  the  Rev.  F.  ^ 
letter  lately  received  from  Dr.  Bere 
anotomico-microscopical  examinatioi 
a  doubt  that  the  amber  was  a  Pinus 
be  now  known,  and  that  Pmvs  Bids- 
in  appearance." 

The  period  during  which  this  » 
supponed  to  have  been  about  the  coc 
epoch.  The  lignites  or  Brown  Coal 
the  Chalk  and  inferior  to  the  Terti& 
Bands  of  Gennaay. 

Amber  is  said  to  be  occasionally 
East  Coasts  of  England  along  with  n 
from  the  bed  of  the  sea  may  be  was 
there  are  regular  mines  of  it  It  is 
of  Sicily  and  the  Adriatic  Sea  and  aJ 
Brown  Coal  in  Germany,  and  is  occat 
France.  Dr.  Berendt  states  that  hi 
geographical  focus  of  the  amber  wood 
Baltic." 

The  insects  at  present  detected  in 
species  extra  European,  many  of  thi 
climes,  while  some  approach  Soutli  .A 
They  do  not  appear  related  to  any  eiisl 
fore  probably  extinct,  and  this  seems  t( 
Jussieu,  De  Jean,  Hope,  Dr.  Leacli 
subject  the  Eev.  F.  W.  Hope  says, 
insects  discovered  in   amber  exhibit 
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existing  species,  and  can  be  satisfactorily  classed  under  published 
genera.  That  any  of  those  which  are  found  in  amber  are  ideniieal 
with  existing  species  I  do  not  believe,  for  out  of  many  hundred 
specimens,  nay,  I  may  say  thousands,  which  have  fallen  under  my 
notice,  none  have  yet  induced  me  to  change  my  opinion  that  they 
are  otherwise  than  of  the  Tertiary  period." 

The  number  of  species  of  the  different  orders  of  insects  dis- 
covered in  amlcr,  and  according  to  the  list  at  the  end  of  Mr. 
Hope's  paper  on  "Succinic  Insects"  and  the  investigations  of 
^ndelius,  Berendt,  (rermar,  Bronn,  Gravenborst,  Ehrenbeig, 
Pictet,  and  other  writers  on  the  subject,  is  as  follows  : — 
Of  the  Coleoptera,    about      160   species. 


Hemoptera, 

Nenroptera, 

Hymenoptera, 

Orthoptera, 

Hemiptera, 

Lepidoptera, 

Diptera, 
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11 
10 
25 
12 
15 
10 
22 
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Mr.  Hope  also  gives  a  list  of  species  from  Copal  and  Auim^, 
which  includes : — 


Goleoptera 

Hymenoptera 

Hemiptera 


9  species. 

2 

1 


»t 


a 
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In  his  "  Fauna  der  Vorwelt,"  Dr.  Giebel  enumerates  318 
species  from  Amber,  viz. : — 


Coleoptera 

106  species. 

Hymenoptera 

14 

Lepidoptera 

3 

Diptera 

141        „ 

Neuroptera 

28 

Orthoptera 

4        „ 

Hemiptera 

22 

318 


One  of  the  best  accounts  of  the  liistory  and  origin  of  ambor 
is  given  by  Professor  Zaddach  of  Konigsberg,  an  abstract  of  which 
iu  English,  appeared  in  the  Quarterly  Journal  of  Science,  for  April, 
1868;  and  since  then  the  Kev.   P.  B.  Brodie  has  ^vritten  an 


Kdminble  paper  on  the  subject 
contains,  which  was  read  at  tho 
Bhire  Naturalists'  Field  Club,  in 

The  lecture  was  attentiv 
applauded  at  the  close,  and,  at  tl 
cordial  vote  of  thanks  was  awar 
The  very  patient  attenticm  the  n 
that  the  reBearch  which  the  le< 
thoroughly  appreciated,  and  the 
at  what  he  had  revealed. — Mr.  T. 
secretaries)  also  expressed  his 
matters  which  had  been  brougli 
Ooss  Iiaving  announced  tliat  the  h 
first  of  a  series  of  three,  which  he 
they  were  deUvered,  Mr.  R  Losi 
the  series  would  Gonetitate  a  most 
Hie  conversation  was  continuec 
Dowaett. 


MICKOSCOPICAL 
This  being  a  general  evening  ( 
under  microscopes  by  Mr.  G.  D.  I 
V,'.  W'oafot,  one  of  the  hon.  sees. 
D.  Michael.  Mr,  Sawyer  eihibit 
»>cction  of  stellate  tissue,  pgg>  and 
of  the  diamond  )>eetlc ;  Mr.  AVonfi 
lobster  insect  found  in  melon  pit^, 
Mr.  Aylcn,  a  shaving  of  tlie  bom 
Michael,  coralines  in  fluid,  with  ext< 
in  chain.  At  a  meeting  of  tbe  Cot 
previous  to  ther  microscojiicsl  meetir 
prize  of  fire  guineas  for  the  best 
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following  orders,  made  by  residents  in  Brighton,  Hove,  and 
Preston  : — Ranunculacese,  Papayeracese,  Cruciferae,  Yiolaceae,. 
Polygalaceae,  and  Caryophyllaceae. 


April  12th. 

ORDINARY  MEETING.— Dli   CORFE  ON  THE    STRUC 
TURE  AND  DINETICAL  CURRENTS  OF  SPONGE- 
LETS  AND  FIBRILS  OF  ROOTS. 

The  object  of  his  conununication  to  the  Society  was  to  give 
publicity  to  a  series  of  nucroscopical  appearances  on  the  structure 
and  dinetical  currents  of  spongelets  and  fibrils  of  roots,  which,, 
whilst  they  confirm  the  researches  of  eminent  phytologists  on 
cyclosis  in  leaves,  stems,  and  hairs,  appear  to  have  escaped 
attention  in  this  field  of  life-germs. 

If  it  is  asked,  "  What  inscrutable  power  presides  over  the 
intricate  machinery  of  vegetable  and  animal  life,  of  elaboration, 
digestion,  and  assimilation,  whether  it  be  in  the  tiny  weed  we 
tread  upon  or  the  colossal  form  of  an  elephant  1 "  we  reply 
unhesitatingly,  electrical  force — a  force  which  man  has  recently 
enlisted  in  his  service  and  has  so  utilised  that  he  conveys  his 
thoughts  in  a  few  seconds  to  his  fellow-men  through  a  space  as  wido 
apart  as  the  Arctic  and  Antarctic  seas.  He  woidd  remind  them 
that  the  surface  of  the  globe  and  the  bowels  of  the  earth  afford 
two  mighty  currents  of  this  force;  the  one  is  moving /rw/?  us  on 
the  eastern  side  and  is  at  right  angles  to  the  magnetic  meridian, 
or  parallel  to  the  equator,  and  corresponds  to  the  negative  pole  of 
an  electro-magnetic  battery ;  the  other,  on  the  Western  side,  is 
moving  taivards  us,  and  answers  to  the  positive  pole,  and  is 
parallel  to  the  straight  line  which  joins  the  poles.  Every 
substance  above,  upon,  and  below  the  earth's  surface  contributes 
its  quota  to  these  currents,  some  so  highly  that  they  are  styled 
''Paiamagnetic,"  by  Farady;  others,  being  feeble,  he  called 
"  I>iamagnetic,"  and  thus  the  bosom  of  our  globe  is  one  stupendous 
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and  infinite  reservoir  of  electrical  fluid,  oxygen  in  gases,  iron  in 
metak  standing  highest  in  the  former,  hydrogen  and  potasriom 
in  the  latter. 

In  contemplating  the  whole  cycle  of  animal  life,  they  wero 
at  once  met  by  wheels  within  wheels ;  thus  they  had  the  vascular 
cycle  within  the  skull  of  a  mammal;  again,  that  wiihin  the  liver; 
and  another  within  the  kidney— each  one  differing  from  and 
independent  of  the  other. 

Without  further  preface  he  would  direct  their  attention  to  the 
dominant  cycle  and  mainspring  of  the  whole  fiibric — ^the  venous 
blood,  ere  it  reaches  the  pulmonary  heart  What  was  it  they 
found  ?  A  black,  mephitic,  used-up  mass,  not  less  injurious  to 
health  than  the  poisonous  "  choke  damp ',  of  a  coal  mine.  This 
fluid  must  be  broken  up,  and  for  that  end  it  was  intfanately 
dispersed  over  another,  or  sub-dominant  cycle,  the  air-receiving 
cells,  of  the  extent  of  whose  surface  they  might  form  some  idea 
if  they  could  lay  down  a  delicate  scarlet  thread  at  the  Town  Hall 
gates,  and  carry  it  over  the  English  Channel  to  Montpelli^,  or 
two  hundred  and  eighty  miles.  This  re-vitalixed  fluid  returned 
to  the  central  hydraulic  engine,  and  from  there  it  was  chased 
through  the  whole  arterial  frame,  whose  area  was  computed  to 
measure  double  this  length  of  space. 

Look  at  the  cycle  of  alimentation.  Here,  again,  destruction 
precedes  reorganization.  Food  was  torn  to  shreds,  triturated, 
iroUed,  ground,  warmed,  moistened,  and  soaked  with  kaloid  juice, 
and  thus  chemically  dissolved,  altered,  and  at  length  swallowed, 
thence  to  be  subject  to  another  circular  churning,  alternately  with 
a  steady  longitudinal  kneading  before  it  can  pass  the  gatekeeper 
of  that  mysterious  vital  laboratory,  the  stomach,  into  the  intestinal 
canal.  Wliat  did  they  behold  after  the  mass  had  received  some 
finishing  touches  from  those  factors  of  special  juices — *'  bile  and 
pancreatine  1 "  "  White  blood !"  travelling  upward  against  the 
law  of  gravitation,  to  supply  the  mighty  e%ine  of  the  dominant 
cycle  with  raw  material  for  its  work,  which  was  destined  to  turn 
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oat  its  150  ozs.  of  blood  per  minute,  hour  after  hour,  day  after 
day,  down  to  the  hoar  hairs  of  an  octogenarian  life.     Thus — 

"  From  dearth  to  plenty,  and  from  death  to  life, 

Is  Nature's  progress  when  she  lectures  man 

In  heavenly  tmth,  evincing  as  she  makes 

The  grand  transition,  that  their  lives  and  works 

A  soul  in  all  things,  and  that  sonl  is  God." 

(  WinUr  Walk  at  Noon.) 

No  department  of  physiology,  affords  so  great  an  insight  into* 
the  process  of  cell  formation  as  the  study  of  the  growth  of 
spongelets  and  root  fibrils.  Here  they  caught  a  glimpse  of  the 
minutest  speck  of  protoplasm,  passing  into  the  formation  of  a 
prunitiye  cell-wall  and  cavity ;  further  on  they  recognised  colour 
in  it ;  chlorophyl  was  seen  in  cells  five  inches  distant  from  the 
ans  of  the  stem ;  then  above  this  region,  granules  of  gum  and 
starch  appear.  A  living  plant  in  its  rootlets,  and  a  living  animal 
in  its  digestive  api)aratus,  each  represents  a  chemical  laboratory, 
in  which  compound  bodies  were  analysed  or  separated  into  their 
component  parts,  and  recompounded  into  other  substances  dis- 
tinguished as  vegetable  or  animal  products.  The  proteine  bases 
might  be  set  forth  by  remembering  the  German  adverb  "  Noch  " 
(jet  still  more).  Give  to  nature  this  brief  alphabet,  and  four 
other  metalloids,  the  initials  of  which  form  our  English  word 
"  lips,"  and  she  would  bring  into  being  an  infinity  of  nitrates, 
orides,  carbonates,  and  hydrates  of  lime — iron,  phosphorus  (or 
potash)  and  soda  (or  sulphur).  Tliese  four  proteine  elements 
were  wholly  engaged  in  working  up  the  com^xtunds  of  binary  and 
ternary  substances,  as  starch,  gum,  glucose ;  but  when  a  quarter- 
nary  body  is  demanded,  she  calls  into  the  service  a  metalloid,  and 
produces  gluten,  albumen,  either  with  sulphur  or  phosphorus,  &c. 
This  tiny,  yet  stupendous  and  ever  busy  world  of  eddies  and  of 
currents  under  ground  might  be  better  exemplified  by  putting 
before  them  the  effect  which  was  produced  by  the  clashing 
together  of  two  elements  forming  water.  If  one  pound  of  hydro- 
gen, a  diamagnetic  element,  was  forced  into  union  with  eight 
pounds  of  the  paramagnetic  element,  oxygen,  the  mechanical 


value,  according  to  Faraday,  ^ 
miUiona  of  pounds  one  foot  lii 
temperature,  and  the  same  pli 
degree  of  heat  (centigrade)  was  j 
by  the  chemical  union  of  a  pounc 
two-thirds  of  oxygen.  Apply  thi 
mthln  ladiculer  cell  walls,  and  t 
waa  easily  grasped  and  explained. 
The  mural  claws  of  the  <;<). 
.and  in  function  similar  to  rndii 
betwcea  the  floral  axes.  TIj 
those  branches  which  hang  looi 
with  water,  they  would  obser 
their  cul-de-sacs  by  endosmose, 
-uells  lying  around  the  bascK 
suckers  (ho  might  call  tliem)  i 
.  starchy,  gummy,  and  mineral  gru 
was  annlagouB  to  the  vasiform  stni 
out  end  to  end,  and  agreeably  t 
were  seen  to  contract  aUo  at  ccitjj 
The  radicles  of  "sow  thistle,"  and  a 
Acris,"  presented  globules  of  a  ti 
one  another,  per  salUm,  from  rigi 
tlie  fiehl,  vhilat  much  smaller  glol 
objects  were  travelling,  jun-jNuwu, 
tube,  the  fonner  only  appearing  t 
and  tubules.  In  another  rootlet  i 
riotous  dinetic  action,  as  it  struck  hi 
roitifene,  who  were  leaping  and  da 
..around  their  compartment.  In  a  tli 
-current  was  moat  distinct,  and  col 
effect  of  endosmosis ;  no  similar  mi 
body  of  the  object.  The  leaf  cell 
known  to  communicate,  by  the  fact  C 
'One  cell  to  another,  and  even  formed 
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this  instance,  these  animalcules  might  probably  break  up 
sarroonding  fibrils  for  the  ulterior  processes  of  organization. 
The  radicles  of  the  sow  thistle  and  onion  were  severally  found  to 
•exhibit  a  beautiful  dinesis,  especially  the  latter,  where  the  reti- 
formed  ceUs,  spiral  tubules,  dots  of  Ught  and  darker  shaded 
granules  of  chlerophyl,  with  other  globules,  formed  one  of  the 
most  lovely  pictures  he  had  ever  witnessed 

Life,  beauty,  elegance,  and  work  were  simultaneously 
displayed  on  the  field.  The  day  after  this  examination,  chlorophyl 
goboles  in  abundance  were  formed  at  the  extremity  of  the  tap 
root  of  the  thistle,  measuring  five  inches  from  end  to  the  throat 
of  the  stem. 

The  value  of  distinguishing  these  primitive  movements  by 
the  special  term  "  dinesis  "  is  this,  that  whereas  in  the  ordinary 
progression  of  latex,  whether  within  the  laticeferous  vessels  or  in 
those  of  the  liber,  the  flow  was  regular,  and  uninterrupted  from 
the  apex  of  the  whole  plant  to  the  base,  whether  they  examine  a 
leaf  or  a  stem ;  and  so  long  as  this  movement  was  uninfluenced 
by  injury  to  the  vessels  there  was  no  appearance  of  a  check  to  this 
osciliation.  The  reason  was  obvious.  The  uniformly  steady 
elimination  of  oxygen,  the  fixation  of  carbon,  and  general 
exhalation  of  aqueous  vapour,  are  processes  over  which  solar  heat 
and  light  maintain  calm,  equal,  and  unlimited  power.  But  the 
-case  was  othervrise  in  radical  circulation.  Nutriment  had  to  be 
sought  for  and  selected  by  the  spongioles;  decomx)osition  of 
mineral  substances  by  efiete  gases  was  performed,  and  solutions  of 
these  bodies  must  be  accomplished,  excretion  of  used  up  products 
take  place,  molecules  of  starch  and  gum  worked  up  into  **  raw 
material  " — ^all  these  important  functions  were  simultaneously 
going  on  within  the  cell  walls  of  the  rootlets.  So  that  whilst  the 
microscopical  field  was  calm  for  a  few  seconds,  the  eye  was  startled 
with  a  sudden  leap  of  the  current,  here  and  there,  an  increased 
'whirl  of  the  whole,  then  a  halt,  and  again  a  movement  forward, 
accompanied  ever  and  anon  with  a  smart  or  a  slight  contraction 
of  the  cell  itself.    These  vital  actions  concurring  occasion  eddying 
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of  the  fluid  daring  osmosis,  which  were  not  se&i  in  the  study  of 
the  currents  through  leaves,  hence  the  objection  to  the  tena  cy- 
clods  as  applied  to  this  radicaler  eddy.  In  the  attempt  he  had 
made  to  exhibit  some  facts  in  cytogene-sis  (cell  formation),  as  ob- 
aen^ed  in  spongelets,  the  life  history  of  the  individual  cell  must 
form  the  basis  of  their  study.  But  as  in  this  research  they  found 
great  diversities  of  operations,  so  also  varied  opinions  and  ex- 
planations on  the  subject  had  been  given,  which  have  tended  to 
obscure  the  mode  by  which  nature  carried  on  her  work  beneath 
their  feet.  The  truth  was,  that  in  the  vegetable  life,  as  in  the 
animal,  the  number  of  dissimilar  tissues  and  the  differences  between 
them  were  as  decided  as  the  shape  of  pollezL  Endowments 
peculiar  to  certain  plants,  as  for  example,  the  lofty  and  woody  ehn, 
must  necessarily  be  connected  with  "  oi^ans,"  that  was  with  instru- 
mental structures,  wliich  were  fitted  to  develop  constituents  in  the 
future  tree,  but  which  were  uncalled  for  in  the  growth  of  the  tiny 
weed,  or  elegant  pansy  flower.  The  great  desideratum  was  & 
classification  of  vegetable  life-forms,  based  on  the  several  modes 
by  which  that  life  begins  and  is  carried  on  in  the  cell  walls  of  the 
spongelets  of  cryptogams,  endogens,  and  exogens,  whether,  in  the 
first  division,  the  pai'ent  cell  discharges  young  ceUs,  as  was  the  case 
with  "  Achlya  prolifera ;"  and  whether  the  gemmiparous  repro- 
duction of  zoophites  is  typified  in  the  growth  of  the  rootlet  of 
a  monocotyledon ;  and  lastly,  do  the  higher  form  of  fissiparous  or 
cell  division  in  exogens  bear  an  analogy  to  the  reproduction  of 
infusorial  animalcules  1  The  philosopical  botanist  of  the  day  felt 
that  the  vast  forms  of  which  the  vegetable  kingdom  was  composed 
rested  upon  a  very  unsatisfactory  foundation,  since,  as  Dr.  Car- 
penter truly  remarks,  "  there  is  no  one  tribe  of  plants  whose  in- 
ternal structure,  and  the  history  of  whose  development,  have  been 
sufficiently  studied  to  afford  the  requisite  data  for  a  tndy  scientific 
arrangement.''  Let  him,  therefore,  uige  upon  the  members  of 
this  Society  to  pursue  the  study  of  the  cytogenesis  in  spongelets 
and  fibrils  as  a  relaxation  in  the  intervals  of  the  toilsome  avocations 
of  daily  life,  which  he  was  convinced  would  aflford  an  abundant 
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luurvest  of  novelties,  and  might  tend  to  have  farther  scientific  ralue 
to  the  present  obscure  system  of  botanical  classification.  Before 
them  were  specimens  of  the  interesting  facts  connected  with  cell 
formatien  in  spongioles. 

The  Dialyser  was  a  thin  membrane,  a  gross  representative  of 
the  deUcate  vegetable  cell  wall ;  the  contents  of  the  tubes  indica- 
ted  the  several  gummy,  aaccharine  or  starchy  fluids  within  these 
cells,  and  the  glasses  beneath,  with  their  varied  mixtures,  set  forth 
the  food  which  nature  or  art  supply  to  the  spongelets  and  fibres. 
In  conclusion,  what  finite  mind  could  do  more  than  hover  around 
the  inscrutable  cycle  of  human  embryonic  life  with  its  cells  and  its 
cells.  By  what  means  should  one  set  of  vessels  lay  down  the 
itkliments  of  bone,  another  those  of  muscle,  another  the  elements 
of  a  future  brain,  to  be  the  seat  of  an  intellectual  Milton  or  a 
Shakespeare  1  How  were  these  deposited  so  miraculously  in  the 
•exact  spot  where  they  would  afterwards  be  required,  and  this,  too, 
months  ere  they  would  be  called  into  usa  Anon,  270  suns  have 
^ne  down  on  this  cycle.  The  hour  was  come  when  irresistible 
refley  force  was  roused,  innate  foBtal  movements  coalesce,  and  ere 
another  dawn  arises  upon  this  world  within  a  world,  a  new  and 
independent  life  is  called  forth  from  that  original  cryptic  cell  to 
add  another  illustration  of  nature's  handiwork  that  she  moves  in 
a  glorious  series  of  circles  of  wheels  within  wheels. 

The  President  (Mr.  G.  D.  Sawyer)  moved  a  vote  of  thanks 
to  Dr.  Corfe,  who  he  said  in  the  reading  of  his  paper  had  brought 
many  intetesting  facts  together.  He  was  sure  that  they  would 
join  with  him  in  thanking  that  gentleman  for  his  efforts  and 
for  his  perseverance  in  reading  his  paper,  notwithstanding  his 
great  difficulty  in  suffering  from  a  heavy  cold. 

In  the  coarse  of  aconversation  which  followed,  it  was  suggested 
by  Mr.  Wonfor  that  the  subject  should  be  again  brought  forward 
at  their  next  microscopical  meeting. 


120 

April  19th. 

MICROSCOPICAL     MEETING.— ROTATION     OF    CELL 

CONTENTS. 

Mr.  WoNFOR  reminded  the  members  that,  at  the  last  meetings 
it  was  understood  that,  at  this  one,  members  should  bring 
forward  any  slides  which  should  illustrate  Dr.  Corfe's  paper  on 
''  Dinetical  currents  in  radicles  of  roots  and  their  analogues."  At 
this  time  of  the  year,  there  were  some  three  plants  obtainable^ 
in  which  cyclosis,  or  rotation  of  cell  contents,  erroneously  called 
circulation,  might  be  seen  to  lesser  or  greater  advantage,  namelr,. 
the  American  pond  weed,  anacharis,  the  vaUsneria^  and  nitdla. 

Dr.  Corfe  asked  if  it  had  occurred  to  Mr.  Wonfor  what 
was  the  motive  powers  of  these  actions — ^not  in  the  stems,  or 
loaves,  or  hairs,  but  in  the  roots. 

Mr.  WoNFon  remarked  that  they  had  only  heard  Dr.  Corfe's 
explanation;  they  had  not  had  the  opportunity  of  making 
observations  for  themselves.  It  would,  therefore,  be  premature 
to  conclude  what  might  bo  the  causes,  whatever  they  might 
imagine. 

In  the  course  of  continued  conversation  on  the  subject. 

Dr.  Corfe  wondered  why  railway  companies  encouraged 
vegetation  by  thromng  up  embankments,  such  as  that  near 
Hassock's  Gate,  a  spot  which  liad  given  moi*e  trouble  to  tlie 
London,  Brighton,  and  South  Coast  Railway  Company  than  the 
whole  line,  in  consequence  of  the  sinking  of  the  ground. 

Mr.  WoXFOR  remarked  that  this  was  a  striking  instance  of 
the  fact  that  while  they  could  not  get  vegetable  life  in  unmoved 
chalk,  yet  if  it  were  moved  they  would  get  annuals,  then, 
biennials,  anil  then  perennials. 

Soon  after  the  conversation  gave  place  to  microscopit 
investigation. 
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Mr.  WoNFOR  exhibited  the  rotation  of  cell  contents  in 
two  of  the  plants  he  had  named ;  and  the  Bev.  J.  Beecheno, 
sections  of  foraminiferse  from  St.  Vincent,  Zanzibar,  the  Gulf 
Stream,  and  other  parts. 


May  10th. 

ORDINARY   MEETING.— Major   HALLETT,    F.L.S.,    ON 
THE  LAW  OF  THE  DEVELOPMENT  OF  CEREALS. 

I  have  the  honour  to  appear  before  you,  in  compliance  with  a 
request  from  your  respected  President,  that  I  should  read  a  paper 
upon  the  above  subject,  which  I  will  endeavour  to  treat  in  the 
simplest  manner  possible.  Opinions  have  differed  as  to  tho 
number  of  distinct  species,  but  taking  wheat  as  an  illustration,  no 
matter  what  the  number  favoured,  the  opinion  has  been  in  tho 
main,  if  not  altogether,  founded  upon  such  distinction  as  the 

following : — 

1  Winter  and  Spring. 

2  Bearded  and  beardless. 

3  White,  red,  or  yellow  grain. 

4  Smooth  and  rough-chaffed  ears. 

5  Composite  and  simple  ears. 

At  the  end  of  the  year  1860,  Colonel  Le  Couteur  (afterwards 
Sir  John  Le  Couteur),  of  Jersey,  sent  me  a  copy  of  his  well-known 
work  on  Wheat,  published  in  1826,  and  also  two  ears  of  his  Belle 
Vue  Talavera  wheat  grown  in  1860,  asking  me  to  experiment 
upon  them  upon  my  system,  but  warning  me  not  to  plant  any  of 
the  grains  in  the  autumn,  as  it  was  a  "  Spring  "  wheat  and  could 
not  endure  the  winter.  Probably  nowhere  else  in  the  world 
could  such  a  verified  example  of  a  "  Spring "  wheat  have  been 
found,  for  Le  Couteur  had  himself  grown  it  every  year  and 
always  as  a  Spring  wheat  ever  since  the  year  1834.  From  one 
of  these  two  ears  I  picked  out  ten  of  its  grains,  and  planted 
them  in  a  row  in  my  garden  in  a  very  exposed  situation,  on  the 
1st  November,  1861.     Nine  out  of  the  ton  plants  from  these 


gruns  were  killed  by  the  aevi 
other  plant  remuned  perfectlj 
following;  haireBL  That  thU  wi 
planting  the  produce  of  thia  su 
the  whole  of  the  resultant  plant 
I  carried  on  this  experiment  fo 
produce  of  each  harvest  in  the 
once  affected  even  by  the  intensi 
February,  1864 — in  fact,  it  pro 
although  descended  from  a  vrhef 
for  nearly  thirty  years  been  plant 
than  as  a  spring  wheat 

I  have  given  tbis  at  some 
been  always  considered  that,  i 
might  exist  as  to  other  distinct 
distinct  species.  Thia  is  not  difl 
wheat  been  sown  in  the  usual  v 
would  have  perished,  and  thus  ha 
that  spring  wheat  cannot  he  sot 
wheat,  and  is,  therefore,  entire!; 
same  as  to  barley.  In  fact,  it  is . 
barley  from  Lapland,  which  thei 
comes  to  harvest,  if  sovm  here,  i 
in  two  months,  brings  with  it 
more  rapidly  than  home  grown  bi 
not  the  first  to  observe  that  the 
com,  and  vuf  versa-,  but  it  is  indis] 
observed  that  the  two  can  he  cent 
Not  to  weary  you  I  will  hut  brie 
distinctions  drawn. 

Here  it  is  necessary  to  state  s 
more  fully  explain — viz.,  that  a  sin 
suitably,  produces  a  plant  consistinj 
I  have  found  them  upon  the  sar 
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whether  of  wheat  or  barley,  one  or  more  ears  bearded  while  all 
the  others  were  beardless ;  and  in  the  case  of  wheat,  one  ear  of 
the  plant  red-chaffed  while  all  the  rest  of  the  ears  had  a  white 
chaff.  Again,  a  white  wheat  sown  on  a  fresh  soil  may  at  once 
become  red.  The  composite  ear  is  most  strikingly  different  from 
all  others  in  appearance,  but  I  have  found  the  ordinary  ears 
bifurcated  and  showing  a  tendency  to  the  composite  ear. 

This  composite  ear  is  what  is  popularly  called  ^' mummy 
wlieat/'  as  having  been  produced  from  grains  of  wheat  taken  out 
of  mummies.  No  illusion  could  be  greater,  for  wheat  will  not 
genninate  after  it  is  ten  years  old.  The  Pasha  of  Egypt,  a  few 
years  ago,  had  this  question  fairly  tried  by  opening  several 
mummies  and  planting  the  grains  from  them  along  the  banks  of 
the  Nile,  with  the  result  which  I  liad  confidently  predicted,  viz  : — 
that  not  a  single  grain  showed  any  sign  of  germination.  And 
here  I  cannot  refrain  from  giving  you  an  anecdote  relating  to  a 
similar  question  told  me  by  Dr.  Hooker,  the  present  President  of 
the  Royal  Society,  when  staying  with  me.  It  was  this — The 
tomb  of  a  Roman  soldier  had  been  opened,  and  lying  in  a  heap 
upon  the  stomach  of  the  body  were  found  some  ra.spberry  seeds. 
These  upon  being  sown  grew  and  produced  raspberry  plants 
quite  indistinguishable  from  the  common  English  raspberry.  So 
important  was  this  considered  that  a  book  was  specially  published 
upon  the  subject,  and  was  at  once  accepted  as  a  standard  work 
upon  it.  Subsequently  Dr.  Hooker  was  appointed  by  the 
Government  (I  think  he  said)  to  investigate  the  matter,  and  this 
is  what  upon  close  inquiry  he  found.  These  seeds  had  been 
<'xhibited  on  a  tray  before  the  learned  Societies  at  Burlington 
House,  and  side  by  side  with  them,  to  show  their  perfect 
resemblance,  a  tray  of  the  seeds  of  the  ordinary  English  raspberry. 
The  numerous  savans  took  up  portions  of  the  seeds  to  compare 
them,  the  two  of  course  became  mixed,  and  the  wonder  was 
exploded. 

Now  if,  as  I  have  endeavoured  to  show,  the  characteristics 
supposed    sufSdently    inherent   and    permanent  to   distinguish 


124 

'* species*'  (not  varieties)  are  upon  close  investigation  in  fact bj no 
means  invariable,  these,  to  me  at  least,  scarcely  furnish  sufficient 
evidence  to  preclude  the  opinion  that  all  known  varieties  of 
wheat  may  through  long  periods  of  time  have  sprung  from  one 
common  origin.  In  the  veiy  limited  knowledge,  however,  to 
which  even  the  best  of  us  can  attain,  it  would  be  presumptuous 
to  go  farther  than  this.  Any  speculations,  however,  as  to  the 
past  of  our  cereals  is  but  of  little  practkal  importance,  compared 
with  those  as  to  their  possible  future,  except,  indeed,  so  far  as 
they  may  tend  to  leave  our  minds  untrammelled  in  the  investiga- 
tion. 

The  practical  question  then  arises,  what  should  sH  ihese 
differences  (and  a  further,  almost  infinite  number,  of  minor  ones) 
teach  us  f  Surely  it  is  this,  that  here,  as  universally  elsewhere 
ihroughout  Nature,  these  variations  do  not  take  place  hap-hazard^ 
but  follow  the  greatest  principal  of  law  and  order  manifested  in 
all  the  works  of  the  Creator.  Such  at  least  was  the  view  I  was 
led  to  take.  That  some  parent  grains  must  once  have  possessed 
different  powers  of  production  is  evident  enough  from  the 
numerous  existing  varieties,  but  it  was  equally  evident  that  each 
of  these  varieties  breeds  true  to  itself.  This  breeding  true, 
combined  with  a  perpetual  tendency  to  minor  variations,  seemed 
analogous  to  the  case  of  a  breed  of  animals,  which  while  keeping 
always  true  to  the  main  characteristics  of  the  breed  once  estab- 
lished, yet  admitted  of  almost  unlimited  further  improvement  hj 
means  of  the  lesser  variations ;  secured  (and  added  up  step  by 
step)  through  the  great  principal  of  inheritance. 

I  have  said  the  breed  once  established,  because  it  is  a  verr 
singular  fact  that  in  establishing  the  breed  of  present  improved 
shorthorn  cattle  the  colour  of  the  originals .  from  which  they 
sprung  was  black,  while  there  is  no  such  thing  existing  at  present 
as  a  black  shorthorn,  and  the  number  of  instances  of  the  nearest 
approach  to  it,  a  ''  blue  roan/'  could  probably  be  counted  upon 
the  fingers  of  one  hand.  Did  the  same  thing  apply  to  the  cereals  1 
Could  we  similarly  improve  each  variety,  and  should  we  be  at  a 
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disadyantage  compared  with,  say,  cattle  in  carrying  this  out  1  A 
cow,  for  instance,  produces  one  calf  at  a  time.  A  grain  of  wheat 
pUaUed  suitabhj  will  produce  at  harvest  several  thousands  of 
grains.  If  all  these  grains  are  of  exactly  equal  powers  there  is 
no  advantage  in  this,  but  if  they  diflfer,  then  what  a  choice  have 
we  in  each  generation  compared  with  that  afforded  by  the  single 
progeny  of  a  mare,  cow,  or  ewe.  That  they  do  differ  became  at 
once  apparent  upon  the  very  first  trial ;  indeed  the  produce  of  no 
two  of  them  seemed  exactly  alike. 

How  then  is  the  grain  of  superior  productive  power  to  be 
ascertained  1  Does  it  depend  upon  its  situation  in  the  ear  1  It 
was  suggested  in  ancient  times  that  the  best  grains  lay  in  the 
middle  of  the  ear.  And  this  is  the  only  instance  of  any  difference 
heticetn  the  grains  of  tJie  mme  ear  having  ever  been  even  suggested 
before  my  own  experiments.  Mr.  Darwin,  in  his  book  "  On 
Animals  and  Plants  under  Domestication,"  under  "Cerealia," 
chapter  ix.,  page  314,  says : —  • 

''As  wheat  is  an  annual,  we  thus  see  many  trifling  dif- 
ferences in  character  are  inherited  through  many  generations. 
Ck>lonel  Le  Couteur  insists  strongly  on  the  same  fact  in  his 
persevering  and  successful  attempts  to  raise  new  varieties  by 
t  selection.  He  began  by  choosing  the  best  ears,  but  soon  found 
that  the  grains  from  the  same  ear  differed,  so  that  he  was  com- 
pelled to  select  them  separately,  and  each  graia  generally  trans- 
mitted its  own  character. 

In  a  pai)er,  which  I  had  the  honour  to  read  before  the 
British  Association,  at  Kxeter,  1860,  I  said  that  if  Mr.  Darwin 
really  meant  by  this  what  the  words  imply,  that  Colonel  Le 
Couteur  grew  separately,  and  in  competition  with  each  other,  the 
grains  from  the  same  ear,  and  similarly  the  progeny  of  each 
generation  after  generation  (as  ho  must  have  done  to  find  that 
each  grain  of  the  original  transmitted  its  o^vn  character  through 
many  generations)  and,  in  fact,  that  he  had  discovered  that  the 
grains  of  the  same  ear  differed,  it  was  attributing  to  Le  Couteur  - 
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-some  portioii,  at  least,  of  what  I  have  claimed  as  a  petfectlj 
original  discoveiy.  Now  the  fSact  is,  that  throoghoat  Le 
Coateiir*s  book  there  is  no  mention  whatever  of  his  having  grovn 
in  competition  with  each  other  the  grains  of  the  same  ear,  nor 
has  he  once  made  any  allusion  which  could  lead  to  the  suppod- 
tion  that  he  ever  had  the  slightest  idea  that  there  existed  any 
<lifference  in  their  power.  In  a  letter  to  me  from  Jersey, 
October  15,  1860,  Colonel  Le  Couteur  writes  : — 

'*  The  great  leading  principle  of  my  experiments  iras  one 
which  you  have  so  well  accomplished — the  selection  of  the  most 
productive  wheat  from  a  single  grain,  originally  taken  from  the 
finest  ear — ^my  further  test  being  to  discover  that  most  prodac- 
tive  of  the  finest  meal  Necessarily  the  variety  which  would 
produce  the  largest  quantity  of  the  finest,  whitest,  and  most 
nutritious  meal,  or  rather  bread,  per  acre,  would  be  the  most 
precious.  The  Belle  Vue  Talavera  is  the  produce  of  one  grain." 
^  Wliat  Le  Couteur  did  was  to  raise  a  stock  from  a  single 
grain  and  keep  it  pure.  He  planted  the  grains  of  an  entire  ear  of 
each  of  14  varieties,  and  compared  the  produce  in  quality  and 
quantity  of  the  different  varieties.  This  was  all  he  did  as  to  selec- 
tion, and  it  has  not  the  slightest  bearing  upon  my  own  prin- 
ciples of  selection.  Indeed,  the  result  of  his  labours  was  to 
c'stablish  an  arrest  of  development  so  fixed  that  I  was  quite  unabk* 
in  ten  years*  cultivation  of  his  wheat  to  obtain  the  slightest 
variation  in  the  direction  of  additional  spikelets  or  of  grains, 
although  in  upwards  of  70  varieties  from  all  parts  of  the  w(«id 
upon  which  I  had  experimented  I  had  never  once  failed  to  obtain 
such  increase,  and  thus  I  finally  rejected,  as  unavaOable  for  my  pur- 
]K>ses,  that  very  wheat  which  was  the  final  best  outcome  of  Le 
Contour's  experiments.  The  simple  fact  was  that  he  started  with 
a  single  grain  from  a  fine  ear,  and  afterwards  endeavoured  to 
keep  its  produce  pure,  and  by  the  competitive  trials  of  different 
varieties,  to  discover,  to  quote  his  own  words  already  given, 
'*  that  variety  which  would  produce  the  largest  quantity  of  the 
finest,  whitest,  and  most  nutritious  meal."    He  never  went  even 
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so  far  as  to  attempt  by  selection  to  increase  the  size  of  the  ear 
of  any  particularly  variety,  and  thus,  as  in  the  case  of 
the  Talavera  wheat  referred  to,  unconciously,  by  frequent  lepeti- 
tion  fixed  it.  In  1858, 1  investigated  this  question  of  the  grains 
differing  in  relation  to  their  positions  in  the  ear,  by  planting 
the  grains  of  ten  ears  on  a  plan,  showing  exactly  the  situation  in 
the  ear  of  every  one  of  its  grains.  In  fact  the  planting  formed  a 
diagram  of  the  ear. 

The  results  were  that  situation  in  the  ear  does  not  supply  any 
indication  of  the  superior  grains.  Does  it  depend  upon  its  size  ? 
So  far  as  I  can  learn  from  actual  trial,  assuredly  not.  And  here 
I  am  again  unfortunate  in  Mr.  Darwin's  reference  to  this  subject, 
for  in  his  last  new  book  on  "Cross  and  Self-fertilization  of 
plants,"  chap,  ix.,  page  354,  he  says  : — 

''Loiseleur  Deslongchamp  (Les  Cereales,  1842)  was  led  by 

his  observations  to  the  extraordinary  conclusion  that  the  smaller 

grains  of  cereals  produced  as  fine  plants  as  the  large.    This  con- 

* 

elusion,  is,  however,  contradicted  by  Major  Hallett's  great  success 
in  improving  wheat  by  the  selection  of  the  finest  grains." 

Now  here  finest  clearly  means  largest,  and  this,  notwith- 
standing that  I  had  sent  Mr.  Darwin  a  copy  of  my  paper,  read  at 
Exeter,  in  which  the  following  occurs  upon  this  point : — 

"Frequent  trials  had  also  been  made  of  the  comparative  power 
of  large  and  small  grains  with  imiformly  the  same  result,  viz. : 
That  in  good  grains  of  the  same  pedigree,  neither  mere  size  nor 
situation  in  tlie  ear  supplies  any  indication  of  the  superior  grain." 

It  also  contained  the  synopsis  of  the  Law  of  Development, 
which  will  be  given  again  in  the  present  paper,  and  which  defines 
accurately  the  principles  of  selection  upon  which  I  really  do  pro- 
ceed. Of  course  I  am  not  imputing  to  Mr.  Darwin  anything  more 
than  mere  inadvertence  through  the  pressure  of  multifarious 
subjects,  but  in  the  works  of  so  great  a  writer  I  cannot  see  with 
silent  equanimity  what  I  really  have  done  ascribed  to  another, 
while  I  am  credited  instead  with  acting  upon  a  principle  in  which 
I  have  no  reason  to  believe  at  all. 


C&Q  tlie  Buperiority  be  ascerl 
the  frains  1  Agun,  no.  Does  it 
gravity  T  Here,  I  think,  ^e  true 
we  could  accurately  determine  thi; 
grains  (very  nearly  alike)  icUhoiU 
fr/ioii,  for  it  is  evident  thftt  it  woul 
3wppo»id  best  grain  if  by  iliscove 
prevented  our  proving  by  actual 
best,  as  supposed.  But  in  fact  wc 
any  known  process  the  relative  s] 
wheat  without  destroying  theii-  ger 
page  41,  says  "It  will  be  recoUe 
tte  relative  specific  gravity  of  each 
grains  were  noted  that  exactly 
course,  this  is  not  spcciBc  gravity, 
of  diflTenint  densities  in  onler  to  i 
A  rough  classification  of  their  spei 
growth  to  see  whether  this  lield  ^ 
result  The  fact  is,  I  believe,  thai 
ing  of  the  grain  prevents  accumte  a 
thus  the  iiixvmU  measurement  of  sj> 
becomes  practically  of  no  value,  fi 
that  the  difference  between  any  ti 
minute.  My  bi^lief  is,  and  has  ion.i,' 
of  a  grain  depends  u|x>n,  or  is  at 
amount  of  gluten  it  contains ;  that  t 
(gluten  possesses  the  greatest  poiror  o 
that  this  jwwor  is  identical  witli  that 
Leaving,  however,  the  ilonwiii  of 
to  tliat  of  practical  experiment  a 
Society  like  your  own,  I  will  no(  t^ 
agricultural  aspect,  hut  first  endcavr 
step,  I  was  led  up  to  tiie  discovery , 
growth.  Here  I  may,  perliopa, !«  alJu 
Ihat  I  came  to  take  any  rntcrefC  in  | 
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bom.  an  aeate  disease  which  the  medical  men  said  any  sedentary 
oecapation,  sach  as  engineerii^,  wonld  have  greatly  aggravated, 
and  my  father  happening  to  have  a  &im  in  charge  of  a  Sootdi 
stewaidy  this  seemed  to  offer  the  very  occupation  desired  Coming 
quite  fresh  and  ignorant  to  so  novel  an  occapation  as  wheat- 
growing,  I  became  possessed  with  the  idea  that  Luge  ears  would 
produce  large  ears,  and  finding,  after  diligent  research,  that  there 
was  no  recorded  experience  upon  the  subject^  I  at  once  set  to 
work  to  study  the  growth  and  nature  of  the  wheat  plant.  I 
determined  to  treat  the  plant  as  if  it  were  an  entirely  new  onSi 
and  planted  single  grains  a  long  way  apart^  in  order  to  study 
th^  development.  Let  us  then  see,  by  following  its  growth, 
what  the  nature  of  the  plant  is.  A  grain  of  wheat  planted  at  a 
certain  depth  below  the  surface  sends  up  first  a  single  stem,  its 
rootlets  being  simultaneously  developed.  Shortly  after  this  first 
stem  appears  well  above  the  ground  it  throws  out  a  succession  of 
new  stems;  as  each  of  these  commences  to  form,  a  new  rootbud 
is  developed  from  its  support ;  and  as  these  new  stems  bend  down 
and  grow  out  horizontally  over  the  surfiEu^e,  the  respective  new 
roots  are  correspondingly  developed  beneath  it  The  process  is 
called  ''  tillering."  At  the  proper  season  it  ceases,  the  stems  rise 
to  a  vertical  position,  develope  their  ears,  and  grow  upwards  to 
maturity.  The  extent  to  which  this  tillering  may  go  may  be 
gathered  from  the  three  following  facts  as  to  the  roots,  the  stems, 
and  the  ears  produced. 

1. — ^In  1862  I  had  two  boxes  made — each  two  feet  square 
and  two  feet  deep,  having  a  capacity  of  eight  cubic  feet  in  each. 
In  each  I  had  a  living  plant  of  wheat  from  one  single  grain.  In 
order  to  show  at  the  Battersea  Exhibition  of  the  Boyal  Agricultu- 
ral Society  the  root  development,  I  had  a  large  portion  of  one  side  ' 
of  each  box  made  as  a  door  with  hinges.  Upon  these  being 
opened  it  was  at  once  seen  that  the  roots  completely  filled  the 
whole  box  and  the  extremities  of  the  rootlets  formed  at  the  side  of 
the  box  a  dense  white  mass  exactly  as  do  those  of  a  plant  left  too 
joDg  in  a  flower^pot  not  sufficiently  large  for  it 
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2. — As  to  the  extent  of  the  tQlering  of  the  steoofiy  I  had  t 
plant  of  wheat  in  May  which  mearared  (as  across  the  oentie  of  « 
wheel  hiid  horizontally)  from  the  extremities  of  the  leaves  of  ths 
losfgest  stems  5ft  6in.  in  one  direction,  and  5ft.  4in.  the  oth<7. 
In  other  words,  it  covered  a  circle  of  nearly  six  feet  in  diameter. 

3. — ^I  have  now  in  my  possession  a  plant  of  wheat  consistmg 
of  153  ears  produced  from  a  single  grain  planted  the  preceding 
autumn,  and  I  have  had  a  similar  plant  of  barley  with  110  eais 
upon  it 

Thus  far,  as  to  the  general  nature  of  the  cereals.  Let  me 
now  present  to  you,  as  fully  as  the  limits  of  such  a  papw  as  this 
permits  the  results  of  actual  experiments  extending  over  moro 
than  20  years.  The  first  results  obtained  were  from  wheats  of 
course  of  unknown  lineage ;  for,  as  a  matter  of  fact,  there  was  no 
wheat  (except  Colonel  Le  Couteur's  which  did  not  come  into  my 
hands  untU  several  years  afterwards)  whiclv  could  in  any  degree 
be  said  to  have  an  authenticated  lineage,  but  I  obtained  the  best 
example  procurable  These  first  results  at  once  confimed  the 
crude  original  idea  with  which  I  started,  viz.,  that  large  ears  would 
certainly  produced  laige  ears.  But  they  showed  more  than  this^ 
The  grains  from  the  same  ear  (as  was  afterwards  found  in  Le 
Gputeur's  wheat  before  referred  to)  were  not  alike  in  productiTe 
afid  other  powers. 

It  was  this  latter  fact  which  deeply  impressed  my  mind  as 
opening  up  a  field  of  inquiry  at  once  much  wider  and  more  refined 
than-  any  I  had  theretofore  imagined  Were  these  differences 
inherent  in  the  very  nature  of  the  plants,  or  were  they  merely  the 
reversions  of  an  uncertain  bred  race  to  somo  former  ancestors  in  it$ 
(unknown)  lineage)  This  question  could  be  solved  only  by 
obtaining  a  cereal  with  a  known  recorded  lineage.  Pursuing  then 
this  branch  of  inquiry,  I  found  from  repeated  trials  (and  it  most 
be  borne  in  mind  that  in  this  case  each  trial  means  a  whole  ffear) 
that  the  powers  of  the  grains  from  the  same  ear  did  not  become 
egualised^  in  spite  of  the  fact  that  the  ear  itself  was  now  known 
to  be  descended  from  a  succession  of  best  gcaios  (known  to  hare 
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been  beet  by  having  produced  the  best  plants  of  the  year 
following),  although  these  differences  were  unquestionably  reduced 
in  amount  The  fact  of  these  differences  being  thus  found  in  at 
least  some  degree  to  be  reducible  by  even  such  a  short  series  of 
experiments  led  me  to  expect  that  they  might,  as  the  result  of  a 
much  more  extended  series  of  recorded  breeding,  be  practically 
removed,  and  the  whole  brought  up  at  least  to  the  standard  of 
the  then  best  But  extended  trials  showed  that  although  still 
further  reduced  in  amount  these  differences  would  still  exist 
The  grains  of  a  large  ear  produced  large  ears  as  was  anticipated, 
but  one  of  its  grains  (now  of  known  lineage)  would  still  produce 
larger  ears  than  would  any  of  the  other  grains  of  the  ear. 

The  question  then  presented  itself,   was  this  some   law  of 
nature  1    I  took  the  best  plant  of  the  year,  picked  out  the  grains 
from  each  of  its  ears,  and  planted  the  grains  of  each  ear  in  a  se- 
parate row,  but  still  always  with  a  like  result.    A  new  fact  now 
presented  itself  to  my  notice,  viz. :  that  the  ears  of  any  plant  were 
invariably  unequal     Throughout  continued  observations  and  ex- 
periments extending  over  more  than  twenty  years,  I  have  found 
only  three  instances  recorded  in  which  there  were  two  ears  on  a 
plant  containing  an  equal  number  of  grains,  and  one  of  these  related 
to  the  Belle  Yue  Talavera  wheat,  which  must  be  considered  quite 
exceptional  as  to  variation.     In  both  the  other  instances  there 
was  only  a  low  stage  of  development,  the  equallv  finest  two  ears 
of  each  plant  containing  but  59  grains  and  49  grains  respectively. 
In  every  case  where  the  plant  presented  an  ear  containing  60  grains 
and  upwards,  the  next  best  ear  was  of  less  contents  than  the  finest 
one.     In   20   such   instances  taken  consecutively   and  without 
omission  from  my  journal,  and  referring  to  seven  varieties  of  wheat, 
the  average  difference  between  the  contents  of  the  first  and  second 
ears  was  seven  and  a  half  grains.    The  difference  in  four  of  these 
instances  was  only  one  grain,  but  in  other  four  it  amounted  to 
from  17  to  19  grains.    Thus  there  is  on  every  plant  a  best  ear, 
just  as  there  is  in  evexy  ear  a  best  grain.    Are,  then,  the  beat 
grains  of  each  ear  of  the  same  plant  equal  %    Actual  trials  showed 
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that  they  were  not  onlj  not  equal  bat  that  there  was  one  saperior 
to  all  the  others ;  in  other  words,  among  all  the  grains  of  the  ears 
oi  anj  plant  there  is  one  uUimate  bed  grain.  Further  on  it  was 
foond  that  this  nltimate  best  grain  of  any  plant  lies  in  Us  bed  ear. 

Thus,  then,  we  amve  at  last  at  the  following  as  the  law  of 
development : 

1. — ^Eveiy  folly  dereloped  plants  whether  of  wheat,  oats,  or 
barley,  presents  an  ear  superior  in  productive  power  to  any 
oi  the  rest  on  that  plant. 

2. — Every  such  plant  contains  one  grain  which,  upon  trial,  poTes 
more  productive  than  any  other. 

3. — The  best  grain  in  a  given  plant  is  found  in  its  best  ear. 

4. — ^The  superior  vigour  of  this  grain  is  transmissible  in  differoit 
d^rees  to  its  progeny. 

5. — ^By  repeated  careful  selection  the  superiority  is  accmnulated. 

6. — ^The  improvement,  which  is  at  first  rapid,  gradually,  after  a 
long  series  of  years,  is  diminished  in  amount,  and  eventoally 
so  far  arrested  that,  practically  speaking,  a  limit  to  im- 
provement in  the  desired  quality  is  reached. 

7. — ^By  still  continuing  to  select^  the  improvement  is  maintained 
and  ^radically  a  fixed  type  is  the  result. 

A ''  pedigree  "  cereal,  then,  is  one  re-started  from  a  single 
grain  every  year  and  thus  descended  from  a  long  line  of  sin^e 
grains  each  the  ultimate  best  grain  of  the  best  plant  of  its  year 
actually  proved  so  (in  the  year  following)  by  planting  all  the  grains 
of  the  plant  in  competition  with  each  other.  Stated  otherwise, 
the  ultimate  best  grain  of  its  year  is  proved  iobe  sohjr!^  actually 
producing  the  best  plant  in  the  year  following.  In  illustration  of 
these  principles  of  selection,  I  now  give  the  following  results  due 
to  their  influence  alone — as  the  kind  of  seed,  the  land,  and  the 
system  of  culture  employed  were  precisely  the  same  for  every  plant 
for  four  consecutive  years ;  neither  was  any  manure  used,  nor  any 
artificial  means  of  fostering  the  plants  resorted  to. 
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Tabus  Showing  thb  Importance  of  Each  Additional 

Gkneration  of  Selection. 

Number 
of  ears  on 
Length    Containing    finest 
Tear.  inches.       grains.       plant. 

1867  ...  Original  ear  4f      ...     47      ... 

1858  ...  Finest  ear  6J      ...     79      ...      10 

1859  ...  Finest  ear  7J      ...      91      ...      22 

1860  ...  Ears  imperfect  from 

wet  season  ...  ...      39 

1861  ...  Finest  ear  8}      ...    123      ...      62 

Thus,  by  means  of  repeated  selection  alone,  the  length  of  the 
ears  has  been  doubled,  their  corUerUs  nearly  trebled,  and  the 
"  tillering "  power  of  the  seed  increased  five-fold.  I  have  given 
the  results  obtained  in  these  particularyears — 1857-1861 — because, 
being  the  first  years  of  the  series  of  the  wheat  with  which  I 
originally  commenced,  the  improvement  was,  as  already  stated,  more 
rapid,  but  also  especially  because  increased  contents  of  the  ears 
was  in  these  selections  the  sole  object  sought ;  whereas,  since  1861, 
other  points  besides  the  increased  contents  of  the  ear  governed  the 
selections,  and  thus  the  improvement  in  this  particular  was  not  in 
the  other  varieties,  even  in  the  first  years  of  each  series,  so  rapid. 

I  will  now  give  a  tabular  statement  of  the  results  obtained 
over  a  very  extended  series  of  years,  in  which  I  shall  show  clearly 
that,  notwithstanding  the  unfavourable  years  which  we  have  lately 
gone  through,  the  effect  of  the  repeated  annual  selection  of  the 
adttal  best  plants  for  breeding  purposes  has  been  to  so  raise  the 
normal  standard  of  productiveness  that  the  comttrUs  of  the  original 
ears  of  each  variety  (those  ears  the  very  best,  be  it  always  re- 
membered, which  could  be  found  anywhere)  have  practically  been 
doubled,  and  this,  notwithstanding  that  the  wheat  was  grown 
throughout  that  long  period  without  once  having  the  advantage 
which  a  change  of  soil  givea  The  following  table  shows  the  in- 
creased contents  of  ear  obtained  in  four  varieties  of  wheat  by  re- 
peated selection  continued  in  one  instance  for  twenty  years. 
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Tear. 

The 

Original 

Red. 

1 

g: 

Golden 
Drop. 

si 

.si 

si 

ai 

II 

P 

■0  4a 

■11 

^1 

^-i 

=•1 

^1 

1857 

47 

1858 

79 

1859 

91 

1860 

87* 

1861 

123 

1862 

93 

60 

53 

1863 

97 

90 

60 

1864 

59 

91 

69 

32 

1865 

92 

81 

76 

39 

1866 

88 

110 

86 

76 

1867 

76 

95 

87 

61 

1868 

98^ 

121^ 

106^ 

82^ 

1869 

111 

124 

113 

74 

' 

1870 
1871 

106 
91 

lil 
89 

98 
114 

81 

77 

1872 

71 

92 

117 

105 

101 

102 

96 

81 

1873 

83 

100 

78 

74 

1874 

92 

98 

104 

81 

1875 

90 

92 

97 

80 

1876 

86^ 

93J 

103 

84j 

*  Sappoeed 

ears  imperfect  from 

L  wet  season. 

T^rtal 

Contents  of  the       ) 

ffraini. 

original  earof  each  variety  > 

47 

60 

63 

32 

=192 

Average  contents  of    ^ 

best  ear  annually   of 

eachvarietv 
throughout  last  9  years 

92 

106 

102 

81 

-380 

of  series.              J 

The  average  productive  powers  of  each  kind  of  wheat  is  here 

clearly  doubled. 

In  conclusion  IwiQ  brieflyezplaintheiTfYidioa/ bearing  of  these 
results.  The  bushel  of  ordinary  wheat  containing  about  700,000 
grains,  by  the  present  practice  of  sowing  two  bushels  of  wheat, 
nearly  one  and  a  half  millions  of  grains  are  deposited  upon  an 
acre  of  land.  The  number  of  ears  produced  upon  an  acre 
never  equals  thi&    Whether  we  plant  single  grains  one  foot 
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apart  each  way,  or  nine  inches  apart  each  way  (if  we  plant 
them  sufficiently  early),  or  whether  we  isow  one  bushel,  two 
bushels,  or  three  bushels  per  acre,  the  nvmi^  of  ears  produced  per 
acre  is  practically  the  same.  In  June,  1874, 1  was  on  a  visit  to  a 
friend  farming  some  4,000  acres  in  the  Yale  of  Eversham,  who  had 
two  plots  of  my  wheat — the  one  planted  with  single  grains  twelve 
inches  apart  every  way  (but  not  early  enough),  the  other  with 
grains  nine  inches  apart  every  way.  The  ears  were  magnificent, 
but  everyone  talked  of  it  as  the  "  thin  "  wheat  He  was  much 
astonished  upon  my  telling  him  that  there  were  as  many  ears  per 
acre  on  the  plot  planted  nine  inches  apart  (the  other  plot  was  not 
planted  soon  enough  for  the  greater  distance)  as  he  had  on  any  of 
his  magnificent  fields  of  wheat  drilled  with  one  bushel,  or  with  two 
bushels,  or  with  three  bushels,  per  acre,  if  he  could  show  me  any 
such.  He,  his  son,  and  I  forthwith  proceeded  to  test  the  matter, 
with  the  following  result,  which  astonished  him  even  more  than 

the  apparent  boldness  of  my  original  assertion : — 

Ears  per 
In.  In.  sqaareyard. 

Single  grains  planted  (too  late)        ...        12  x  12  gave  ...    229 

9x9        ,,    ...    276 


f  >  »»  »»  w^  ^  <ir        ,1 


Drilled  October  11  ...  1  bosh,  per  acre  „  * ...    263 

"  Coles' Field"  drilled 

*    end  of  October      2    „        ,,    „  „     ...    265 

'<  Dean"     drilled 

Nov.  3 3    „        },     yi  M     ...    269 


4  I  1080 

Average. 27Q 

or  six  less  per  yard  than  the  number  produced  by  single  grainy 
nine  inches  apart  each  way.  And  this  does  not  fully  represent 
the  whole  truth,  for  many  of  the  stems  of  the  thick  sown  whe^t^ 
credited  each  with  an  ear,  would  fail  to  produce  one  at  harvesti 
while  eveiy  one  of  the  stems  counted  upon  the  single-grain  plot9 
would  produce  a  fully  developed  one. 

The  Agricultural  Returns  now  furnish  us  with  pretty  correei 
inlormation  as  to  the  acreage  of  wheat  grown  in  the  United 
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Kingdom,  but  nntQ  witbin  the  last  few  yean  we  haye  been  inAr 
out  this  knowledge.  NeTerthelesfl^  statements  haye  been  £»  more 
t)ian  a  centuiy  past  confidently  made .  opon  this  pointy  and  aie 
often  now  repeated  by  those  who  are  considered  anthonties  upon 
the  subject  The  only  foundation  upon  which  sadi  statements 
rest  are  an  assumed  ccmsnmption  of  so  many  bushek  per  head,  the 
returns  as  to  population,  the  deduction  of  the  known  imports,  and 
the  division  of  the  remainder  by  the  number  of  acres  grown  in  the 
United  Kingdom — ^which  number  of  acres  was,  until  the  quite 
new  institution  of  Agricultural  Betums  itself  absolutely  un- 
known. 

What  value  can  be  attached  to  such  estimates,  which  are,  in 
feust,  mereguessesi  It  is  sufficient  for  my  present  purpose  to  take 
40  bushels  per  acre  as  an  excellent  and  thoroughly  good  crqpi 
This  gives  us  28  millions  of  grains  as  the  produce  of  one  million 
eais  per  acre,  or  28  grains  only  per  acre  !  And  this,  for  the 
purposes  of  my  present  contention,  is  putting  the  case  as  strongly 
as  possible  against  myself  For  if  the  average  crop  be  taken  (as 
supposed)  at  SO  bushels  per  acre,  the  number  of  grains  produced 
becomes  reduced  to  21  millions,  or  only  21  per  ear ;  while  if  If 
millions  of  ears  per  acre  be  claimed,  the  produce  per  ear  can  even 
upon  a  crop  of  40  bushels  amount  to  only  the  sama  Butii^  while 
fn^itifAi|>ifig  the  number  of  ears  per  acre,  we  double  their  contents, 
this  is  doubling  the  crop,  and  would  save  annually  the  sending 
out  of  the  country  a  sum  equal  to  the  interest  upon  the  National 
Debt  I  Beyond  the  increased  contents  of  the  ears  produced  in  folly- 
developed  plants,  the  increased  sise  of  the  grains  alone  adds  40or 
50  per  cent  to  the  crop.  Thus  a  bushel  of  fully-developed 
pedigree  wheat  contains  460,000,  a  bushel  of  ordinary  wheat 
700,000  grains.  Therefore,  in  two  crops  consisting  of  preciaely 
the  same  number  of  grains,  that  from  fully-devdoped  plants  would 
be  70  bushds  against  46  bushels,  or  2  quarters  against  6  quarts 
per  acre.  So  in  barley  the  crop  would  be  from  this  canse  ahme  7 
qiartera  against  6  quartets  per  aerCi 

As  this  has  been  in  bet  a  faistoiy  of  my  laboor  in  working 
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out  this  sabject^  I  should  be  most  ungrateful  not  to  acknowledge 
the  generous  support  and  encouragement  giren  me  from  the  first' 
by  the  Press,  throughout  my  own  and  foreign  countries,  as  also 
by  several  kind  friends,  and  by  none  more  than  the  late  Mr. 
Merrifield,  when  such  support  and  encouragement  were  especially 
welcome ;  but  I  shared,  what  is,  I  suppose,  the  fate  of  all  pioneers, 
meeting  generally  with  obstinate  prejudice  and  opposition  for 
many  years,  and  that,  too,  from  those  who  should  have  been  the 
very  first  to  give  me  their  countenance.  However,  I  went 
steadily  on  upon  the  magna  est  veriias  principle,  and  I  am  happy ' 
to  say  this  has  pretty  well  all  died  away,  and  I  now  reap  a 
sufficient  reward  in  finding  my  system  officially  adopted  by  the 
Ccovemments  of  other  countries  and  by  agriculturists  generally, 
abroad  as  well  as  at  home.  I  thank  you  for  having  so  patiently* 
listened  to  a  paper  which  has  grown  under  my  hands  much  longer, 
and,  I  fear,  more  tedious,  than  I  had  at  the  outset  intended  it  to  ' 
be. 

The    Pbesibbnt,  Mr.  O.  D.   Sawyer,  on    behalf    of   the  ' 
meeting,  heartily  thanked  Major  Hallett  for  his  paper,  one  of ' 
the  best  with  which  the  Society  had  been  favoured  for  a  long 
period. — ^A  long  and  interesting  conversation   followed. 

The  President  opened  it  with  a  few  remarks  expressive 
of  the  results  of  his  observation  of  wheat  producing,  which  led  ' 
Major  Hallett  to  state  that  Jethero  TuU  said  that  90  per  cent,  of  ' 
a  square  yard  of  very  thickly  sown  wheat  would  be  missing  at ' 
harvest,  and  to  point  out  that  the  development  on  the  stems' 
ceased  as  soon  as  the  roots  becamb  impeded  by  crowding — ^as  ' 
soon  as,  in  Darwinian  phraseology,  there  was  a  struggle  for- 
e^dstence.  1 

In  reply  to  Dr.  Gorfe,  the  Major  remarked  that  in  all  his  *' 
e^fcpeiiments  he  had  employed  no  manurie,  his  object  being  to  - 
asceortain,  so  far  as  he  could,  the  relative  value  of  each  grain,  an  ' 
object  whose  attainment  would  be  defeated  if  any  substance  was  \ 
used  which  might  tend  to  the  silp^ority  of  one  gnfwth  ofw? 
anotibar,  by  an  unequal  distribation^of  that  substance.— Mt.  C.  F. 


138 

Dennet  highly  complimented  Major  Hallett  apon  the  lesohtiffli, 
eoarage,  andperseveranoe,  which  he  had  exhibited  in  canying  oat 
his  experiments. 

Mr.  W.  Saunders  made  a  few  remarks  which  indaced  the 
Major  to  affirm  that  there  was  nothing  in  his  system  which  should 
prevent  quantity  going  hand-in-hand  with  quality.  Neither,  said 
he,  in  answer  to  a  question  from  the  President,  was  much  time  or 
labour  expended  in  following  out  his  system  as  compared  with 
that  usually  spent. 

Mr.  J.  Hamblin  and  Mr.  J.  £.  Haselwood  were  among  the 
other  interrogators^  and,  in  reply  to  the  latter,  Major  Halletf 
assured  the  meeting  that  but  for  selection  the  inherent  pov^  of 
the  wheat  would  be  lost — ^the  avoidance  of  over-crowding  in  planting 
was  insufficient  to  retain  it. 


Mat  24th. 
MICROSCOPICAL  MEETING. 

The  President  (Mr.  O.  D.  Sawyer)  expressed  his  pieasore 
at  hearing  that  one  of  the  hon.  secretaries  (Mr.  T.  W.  Wonfor) 
was  still  improving  in  health,  and  was  expected  to  be  enabled  to 
get  out  of  doors  in  a  few  days.  He  also  stated  that  Mr.  John 
Mayall,  jun.,  F.R.MS.y  had  found  such  difficulty  in  getting  a  lens 
which  was  necessary  for  the  elucidation  of  the  subject  of  the  papw 
he  had  intended  reading  that  night,  on  "  The  Microscope :  ite 
Modem  Development, "  that  he  was  compelled  to  withold  that 
paper  till  their  next  microscopical  meeting,  which  would  be  held 
on  the  fourth  Thursday  in  June.  Under  these  circumstances  the 
meeting  would  resolve  itself  into  a  conversazioni,  and  would 
devote  itself  to  the  examination  of  objects  under  the  microscope, 
provided  by  Mr.  J.  E.  Haselwood,  Mr.  R.  Glaisyer,  the  Ubratoui, 
and  himself. 
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Jimx  Uth. 

MR  H.  GOSS,  F.L.S.,  F.Q.S.,  Ac,  ON  "THE  INSECT 
FAUNA  OP  THE  SECONDAEY  OR  MESOZOIC 
PEREOD,  AND  THE  BEITISH  AND  POBEIGN  FOR 
MATIONS  IN  WHICH  THEIR  BEMAmS  HAVE  BEEN 
DETECTED." 

I  do  not  propose,  in  this  paper>  to  make  any  preliminAijr 
ohflenrations  on  the  importance  of  an  acqoaintanoe  with  fosril 
oitomology,  or  on  the  yalaable  condnsions  bearing  upon  the 
geological  conditions  of  the  earth  in  former  ages,  -which  may  be 
anived  a;t  from  a  study  of  insect  remains.  Such  observationa 
as  I  had  to  offer  on  this  portion  of  the  subject  have  abeady  been 
made,  in  the  introduction  to  my  first*  paper,  an  acquaintance  with 
which  I  shall  presume  on  the  part  of  all  hearers  and  readers  of 
this,  the  second,  paper  of  the  aeries. 

In  the  secondary  rocks  of  this  country,  insects  in  a  fossil 
state  are  well  represented.  For  our  knowledge  of  them  we 
are  indebted  mamly  to  the  Bev.  P.  R  Brodie,  M.A,  F.O.S., 
who,  as  I  before  stated  in  my  first  paper,  is  the  author 
of  the  only  book  on  fossil  insects  which  has  as  yet  been 
pnbUshed  in  this  country.  In  the  determination  of  a  large 
number  of  the  insects  described  and  figured  in  this  book,  as  well 
as  for  some  very  important  introductory  observations  therein,  Mr. 
Brodie  had  the  great  advantage  of  the  assistance  of  Professor 
Westwood,  M.  A,  F.L.S.  We  are  indebted  to  Mr.  Brodie  not  only 
for  the  veiy  interesting  and  valuable  work  before  mentioned,  but 
also  for  numerous  important  papers  and  notices  on  fossil  insects 
which  have,  from  time  to  time,  appeared  in  the  ^*  Proceedings  of 
the  (reological  Society,"  the  ^^  Quarterly  Journal  of  the  Geological 
Society,"  the  ^'Annak  and  Magazine  of  Natural  History,"  the 
"Proceedings  of  the  Warwickshire  Naturalists'  Field  Club,"  and 

elsewhere.    Amongst  the  names  of  other  contributors  to  our  know- 

— ^ — 

*  See  paper  on  *'  The  Insect  Fanna  of  the  Recent  and  Tertiary  Periods 
&C./'  read  before  the  Society  on  the  8th  March,  1877. 
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kdge  of  the  ffoadl  iiiBe(^  of  the  British  fonnations  of  tliu  perkd, 
I  most  not  omit  to  mention  those  of  Professor  Buckman,  Messrs. 
W.  R  ud  EL  BinfieU,  Ph>fe8sor  Moras,  F.aS.,  Dr.  ManteB, 
F.Ra,  Phrfeswnr  Edward  Forbes,  FJLS.,  Mr.  W.  B.  Brodie,  Mr. 
C.  WOeoz,  the  Bey.  O.  Fisher,  Captain  Woodlej,  the  Bot.  Dr. 
Backland,  F.&&,  the  Bey.  J.  H.  Austen,  the  Bey.  £  F.  Witts, 
Mr.  H.  K  StricUand,  F.G.&,  Mr.  Arthur  Gardiner  Batbr,  F.L&; 
Mr.  &  H.  Sendder,  Mr.  K  T.  Higgina,  Ao. 

The  British  formations  of  this  epoch,  in   whidi   mssel 

vemaiiiB  haye  as  yet  been  disooyered  in  the  greatest  nnmber, 

are  the  upper  series  of  the  Upper  Oolite  (ie»,  the   Pmbedti) 

and    the   Lias.     The   only  other   formations   of  the   peiiod 

in  which  they  appear  to  haye  been  yet  discovered  in  tUft 

pcmntry  are  the  Hastings  sands,  and  some  other  subocdmsto 

vembers  of  the  Wealden  8ystem»  the  Kimmeridge  cky  of  the 

Upper  Oolite,  the  Oxford  chy  of  the  Middk  Oolite,  the  Forost 

Marble,  Oreat  Oolite,  and  Stonesfield  Slate  of  the  Ltnoer  Oolite ; 

and  the  Bhostic  series  between  the  Lias  and  the  Trias.    As  yet  no 

remains  have  been  recorded  ftom  the  British  upper  cretaoeoos 

system,  the  upper  members  of  the  lower  cretaceousy  or  Neooomisn 

system,  the  Portland  stone  and  sand,  coral  rag,  Kelloway  ro(^ 

Combrash,  Fuller's  earth  and  inferior  Oolite,  or  fix>m  the  Triss. 

It  is  needless  to  say  that  one  must  not  infer  that  because  no  insects 

have  as  yet  been  discoyered  in  these  strata,  none  existed  at  tbs 

different  geological  epochs  of  their  deposition.     Either  they  have 

been  overlooked,  or  their  absence  may  be  accounted  for  by  the  &ct 

that  as  these  formations  are  of  marine  origin,  the  circumstances 

attending  their  deposition  were  unfavourable  to  the  preservation 

of  the  insects  of  the  period,  and  that,  consequently,  we  have  few  or 

no  traces  of  them.     Although,  as  I  have  observed  in  my  first  paper, 

the  presence  of  insects  in  marine  formations  may  in  some  cases 

be  accounted  for  by  supposing  them  to  have  been  driven  by  the 

wind  into  the  sea  when  in  its  neighbourhood,  or  when  attempting 

to  cross  it,  yet,  as  a  rule,  where  their  remains  have  been  detected 

in  any  abundance  in  decidedly  marine  formations,  this  may  generally 
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be  considered  as  satisfactory  evidence  that  land  was  not  &r  distant 
at  the  time  they  became  embedded ;  and  the  abundance  of  other 
tenestial  remains,  usually  accompanying  these  fossils  in  marine 
formationSy  leayes  but  little  doubt  upon  the  subject  One  notable 
exception  to  this  rule  is  the  continental  formation  known  as  the 
*'  Solenhofen  Slate "  of  Bavaria  (belonging  to  the  Upper  Oolite), 
in  which  the  remains  of  insects  are  said  to  be  mixed  up^  almost 
exclusively^  with  the  debris  of  the  marine  animals  and  plants. 
Numerous  lacustrine  deposits  have  been  discovered  in  the  middle 
of  the  marine  formations^  constituting  the  greater  part  of  the 
Jurassic  system,  which  are  supposed  to  indicate  the  situation  of 
ancient  islands.  If  this  supposition  be  correct^  the  presence  of  the 
remains  of  terrestrial  animals  and  plants  ia  marine  formations  is 
easily  accounted  for. 

Before  proceeding  to  review  the  various  strata  of  the  period 
in  which  fossil  insects  have  been  detected,  I  think  it  may  not 
be  out  of  place  to  call  attention  to  the  striking  difference  in  the 
state  of  preservation  of  the  insects  from  English  formations  to 
this  period,  with  that  of  those  from  one  of  the  most  important  of 
the  foreign  formations  {ie,,  the  Solenhofen  Slate).  On  the 
subject  of  the  deposition  of  the  Solenhofen  insects,  I  cannot  do 
better  than  quote  Dr.  Hagen,*  who  observes,  **  on  comparing  the 
insects  of  Solenhofen  and  Eichstadt  with  those  of  England,  there 
appears,  in  the  first  place,  a  difference  which  may  possibly  admit 
of  interesting  inferences ;  the  insects  of  the  Bavarian  strata  are 
afanost  universally  preserved  entire;  wings,  legs,  head  and 
antennsB  are  in  their  proper  places ;  most  of  the  Libelluice  have 
their  wings  expanded  He  who  has  noticed  on  the  sandy  shores 
of  the  Baltic  how  depositions  of  insects  are  now  taking  place,  will 
admit  that  the  insects  of  the  Solenhofen  strata  were  already  dead 
when  deposited."  The  insects  would  be,  as  now,  driven  by  the 
wind  into  the  sea^  thrown  on  the  shore  dead  or  dying,  and  there 

*See  a  paper  read  by  Br.  Hagen  before  the  Geological  Section  of  the 
Bntiflh  Aasooiation  at  Manchester,  September,  1861,.  and  see  the 
Bntomologists'  Annnal  for  1861. 
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Professor  Germar,*  Count  Munster,  and  Dr.  Hagen.  To  Df. 
Ebgen  we  are  especially  indebted  for  making  us  acquainted  with 
the  numerous  gigantic  Neuroptera  obtained  from  this  formation. 
To  Professor  Oswald  Heer  we  owe  our  knowledge  of  the  fossil 
insects  from  the  Lias  of  the  Swiss  Alps.  This  indefatigable 
savant,  in  comparison  with  whose  labours  in  this  particular  branch 
of  science  those  of  other  palaeontologists  sink  into  comparativie 
insignificance,  has  obtained  from  Schambelen  about  2,000 
specimens  of  insects,  comprising  143  species.  A  most  interesting 
account  of  these  insects  and  of  the  strata  in  which  they  have 
been  found  is  given  by  Dr.  Heer  in  his  Urwelt  der  Schweiz,"  an 
English  translation  of  which  by  Mr.  W.  S.  Dallas,  F.L.S.,  edited 
(with  some  additions)  by  Mr.  J.  Heywood,  F.E.S.,  has  recently 
been  published.  With  the  exception  of  one  insect  from  the 
Swiss  carboniferous  system  and  five  from  the  Trias,  these  insects 
from  Schambelen  aro  the  most  ancient  in  Switzerland,  and 
consequently  possess  great  interest  Among  the  names  of  other 
students  of,  and  writers  on,  the  fossil  insects  of  the  continental 
formations  of  this  period,  must  be  mentioned  Schmiedel,  Schroter, 
Esperm,  Van  der  Linden,  Van  Buch,  Von  Meyer,  Dr.  Geinitz, 
Marcel  de  Serres,  Professor  Bronn,  Professor  Pictet,  Dr.  Giebel, 
and  Herr  Weyenberg.  I  will  now  review,  as  briefly  as  possible, 
in  the  descending  order  of  geological  succession,  the  various  strata 
of  this  period,  in  which  insect  remains  have  been  detected,  and  the 
several  orders  and  species  to  which  such  remains  have  been 
referred.  The  English  strata  and  their  remains  will  be  treated  of 
before  proceeding  to  those  of  the  Continent. 

British   Strata 

Flowkr  Cretaceous  or  Neocomian. 

In  the  Lower  Cretaceous  or  Neocomian  system  remains  of 
insects  are  extremely  rare  and  confined,  so  far  as  present  in- 
vestigations enable  us  to  judge,  to  the  very  lowest  members  ot 

*  Ueber  die  VersteiQerten  Inseoten  dee  Jnraschiefen  von  Solenhofen, 
1837. 
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the  series.  The  fitvt  remains  reooidBd  from  these  stEstavwe 
discovered  in  ihenei{^boiiriiood  of  Hastings  bj  Me8Br&  W.  K,  sad 
"EL  Binfield.  They  consisted  of  a  few  nnnnte  djfira  and  fragmsats 
ct  NmumpUrcus  wings,  and  were  obtained  in  the  eotuaes  of  xran- 
stone  exposed  near  low  water  mark,  at  a  place  called  the 
*'  Goversy"  near  St  Leonaids-on-Sea.  Aboye  the  course  of  the 
ironstone,  in  a  bed  of  daik  coloured  shale,  many  di^  were 
found,  as  well  as  traces  of  wings  of  CoUopUra^  NeurppUm^  sad 
Diptmk  A  few  fragments  of  Cohopierous  djfira  haye  also  been 
discovered  in  the  Wealden  marlstone,  from  between  Tonloidge  and 
Maidstone,  and  are  mentioned  by  Dr.  MantelL  In  the  proceedingi 
of  the  G^logical  Society  for  1854,  Professor  Westwood  aSodes  to 
the  discoyeiy,  by  Professor  Edward  Forbes,  of  some  traces  of  foaafl 
insects  in  the  Hastings  series  of  the  Isle  of  Wight^  and  of  a  few 
doubtful  specimens,  by  Mr.  W.  R  Brodie,  in  the  Wealden  series 
of  Punfield  Bay  Swanage. 

Upper  Oolitb. 
PuRBBCK  Beds. 
In  Mr.  P.  R  Brodie's  valuable  and  interesting  wori^  on 
*^  The  Fossil  Insects  of  the  Secondary  Bocks  of  England,"  these 
beds  are  referred  to  the  Wealden  formation;  but  modern 
geologists  are  of  opinion  that  in  consequence  of  the  organic 
remains  discovered  therein,  the  Purbeck  series  has  a  dose  affinity 
to  the  Oolitic  group.  It  may,  thereforo,  be  considered  the  newest 
or  uppermost  member  of  that  formation,  instead  of  the  oldest  or 
lowest  member  of  the  Wealden  formation.  The  "  Purbedc  bedi** 
aro  of  freshwater  origin,  and  are  so  named  from  the  Peninsols 
of  Purbeck  in  Dorsetshire,  in  the  cliffs  of  which  they  were  fint 
studied.  These  beds  aro  of  but  limited  geographical  extent  in 
Europe,  but  they  aro  of  great  geological  importance,  on  account  of 
the  succession  of*  throe  distinct  sets  of  fossil  remains  which 
they  contain,  these  again  differing  from   the   fossils   of  the 

*  "LyeU'8  ElementB,**  6th  edition,  p.  377,  and  Bee  a  paper  on  the 
Borsetriiire  Porbeoks,  by  ProfeoBor  Edward  Forbet,  British  AarnxMoa, 
Edinburgh,  1850. 
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overiying  Hastfaigs  aands  and  Weald  day.  This  series  is  best 
aeen  at  Dordlesfeone  Bay  near  Swanage,  at  Lnlworth  Cove,  and 
tke  neighbouring  bays  between  Weymouth  and  Swanage.  The 
Piufoeck  beds  were  divided  by  Professor  Edward  Forbes  into  the 
upper,  middle,  and  lower.  It  is  from  the  middle  and  lower 
divisions  that  the  greatest  quantity  of  insect  remains  have  been 
ncorded.  These  remains  have  been  discovered  principally  by  the 
.£ev.  0.  Usher,  Mr.  W.  R.  Brodie,  Captain  Woodley,  Mr.  C. 
Wilooz,  and  especially  by  the  Rev.  P.  B.  Brodie,  of  whom 
Phxfesscff  Westwood  observes  that^  ''from  his  attention  having 
bean  especially  directed  to  this  branch  of  the  subject,  he  has  been 
highly  successful  in  detecting  minute  fragments  of  insect  remains 
in  small  slabs  of  stone,  which  would  to  a  less  educated  eye  have 
seen  passed  over  as  destitute  of  any  traces  of  ancient  animal 
lifa"  *  In  the  **  Qoarterly  Journal  of  the  Geological  Society  "  for 
1846,  Mr.  Brodie  recorded  the  discovery  of  a  few  imperfect 
remains  of  insects  in  Purbeok  strata,  in  the  neighbourhood  of 
Swindon,  Wilts.  A  laige  collection  of  insect  remains,  consisting 
<f  one  hundred  and  eighteent  small  slabs,  containing  many 
specimens,  was  made  by  Mr.  Brodie  from  the  middle  Purbeck  of 
Dudlestone  Bay,  Dorsetshire.  These  remains  included  elytra, 
bodies,  and  wings  referable  to  Cokoptera,  OrthopUra,  and  Dipiera, 
anl  portions  of  wings  of  NeuropUrous  insects  of  doubtful  fSEunily. 
A  number  of  specimens  of  fossil  insects  were  obtained  by  the 
Bev.  O.  Pusher  from  the  Ridgway  Quarries  near  Dorchester, 
belonging  to  the  lower  Puibecks.  A  laige  collection  of  fossil 
insects  was  also  obtained  by  Mr.  Wilcox  from  the  Purbeck  beds 
near  Swanage;  the  collection  consisted  of  some  60  slabs,  each 
containing  a  number  of  remains.  Professor  Westwood  says  these 
remains  included  a  very  extensive  series  of  elytra  of  ColeapUraf 
including  Buprestidw  and  HarpddoB^  also  fragments  of  the  wings 
of  LibMdidcB^  BlaUidcB,  Tipulidce,  &c.    A  small  collection  of 

*  "Qajoterly  Jounial  of  the  Geological  Sodety,"  Idlfi,    voL   m.^ 
PP.63M. 

t  "PlrooeediiigB  of  the  Geological  Sodefy/'  1864. 
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ioMCt  rematDB,  twenty-two  in  number,  vas  made,  by  Mr.  W.  IL 
Brodie^  of  Swanage.  Piofessor  Westwood  states  that  tliea» 
xemains  included  ElateridcB,  Hdoptdt^,  Curadionitkt^  and  the  wing 
of  a  gigantic  Ant^  which,  in  its  perfect  atafce,  most  have  measured 
at  least  two  inches  across  the  expanded  wings ;  it  is  most  neariy 
allied  to  some  of  the  exotic  forms  of  which  Mtfrmiea  »  the  type 
in  temperate  regions.  "  The  discoveiy  of  such  an  insect,"  says 
Professor  Westwood,  *^  is  of  the  highest  importance  in  reqpect  to 

the  question  of  the  geographical  range  of  the  insects  embedded  ia 

« 

the  lower  Purbeck  series."  He  largest  coUection  of  insect 
remains  from  the  lower  Purbecks  was  made  l>y  the  Ber. 
P.  B.  Brodie.  "It  consisted,"  says  Professor  Westwood,  **4jd 
three  hundred  and  fifty  small  slabs  of  stone  of  various  sizes. 
Upon  many  of  them  only  a  single  fragment  of  an  insect  occuis; 
but  upon  a  considerable  number,  the  remains  are  very  numeroos, 
the  fragments  being  crowded  together,  and  often  lying  one  upon 
smother."  These  remains,  of  course,  included  quantities  of  elytra 
of  CoUopierOj  and  also  wings  and  wing  covers  of  NaaroptGra  and 
Orihoptera,  and  two  wings  supposed  to  be  Lepidopieram,  The  v^y 
fragmentary  nature  of  these  insect  remains  rendered  the  identifica- 
tion of  the  majority  of  them  a  matter  of  impossibility,  but  from 
Professor  Westwood's  paper  in  the  proceedings  of  Ihe  Geologicai 
Society  for  1854,  and  the  list  of  species  in  Dr.  Giebel's  *  ''Fauna 
der  Yorwelt"  some  eightynsix  species  seem  to  have  been 
determined,  viz. : — 

Goleoptera 45fpecieB. 

Orthoptera           12 

Nearoptera          '10 

Hemiptera           ...        ...        ...  11 

Diptera     4 

Hymenoptero       ...        ...        ...  2 

(■apposed)    Lepidoptora         2 


ft 
f» 

9* 
ft 
f> 


86 


The  two  supposed  species  of  Lepidopiera  were  respectively  named, 
by   Professor   Westwood,    CyUmivm   Boisdmaiumum^   and  C. 


Fauoa  der  Vorwelt,  pp.  187,  393,  and  426. 
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SewiUoniBM^im^  Both  species  are  included  by  Dr.  Oiebel  in  his 
iBt  On  the  sabject  of  these  supposed  remains  of  Le^piiopUTdt 
Mr.  Scadder  observes  :  *'I  have  not  been  able  to  find,  even  witb 
3tfr.  Brodie's  help,  the  first  specimens  referred  to;  but  an: 
examination  of  the  original  of  the  latter  proved  that  while  it  is 
inquestionably  an  insect  it  cannot  be  referred  to  the  Lepidcpierct, 
As  the  figure  of  the  first  species  clearly  resembles,  in  this 
particular,  the  one  I  have  seen,  I  am  forced  to  the  conclusion 
that  neither  of  these  wings  are  LepidopUrous.  Plainly,  the  only 
reason  why  a  new  generic  name  was  appended  to  these  forms,  waff 
that  their  remains  were  too  fragmentary  to  afford  the  slightest 
guess  as  to  what  modem  genus  they  might  be  referred."  All 
geologists  are,  of  course,  aware  that  the  formation  known  as  the 
**  Purbeck  Beds  **  occurs  not  only  in  the  peninsula  of  Purbeck  in 
Dorsetshire,  but  also  in  some  parts  of  Wiltshire  and  Buckingham- 
diire,  and  elsewhere.  This  formation  in  the  vale  of  Wardour  in 
Wiltshire,  consists,  according  to  Mr.  P.  B.  Brodie,  of  a  series  of 
days,  white  limestones,  grits,  sandstones,  coarse  blue  limestones, 
and  fine  white  slaty  limestones.  In  this  last-mentioned  limestone, 
insect  remains  have  been  detected  in  such  abundande,  that  it  has 
been  called,  both  here  and  in  Dorsetshire,  the  "  Insect  Limestone." 
It  is  described  as  being  of  a  somewhat  coarse  texture,  often  white 
at  the  edges,  and  of  a  blue  colour  towards  the  centre,  where  it , 
becomes  fine  grained  and  harder,  and  then  joins  into  a  thin  white 
slaty  limestone,  veiy  fine  grained  and  having  a  laminated  structure. 
It  was  chiefly  from  these  strata  in  the  vale  of  Wardour  in  WiltSi 
and  the  vale  of  Aylesbury  in  Bucks,  that  the  large  collections  of 
fossil  insects  were  obtained  which  furnished  materials  for  Brodie's 
"History  of  the  Fossil  Insects  in  the  Secondary  Bocks  of 
England,"  before  referred  to.  Out  of  some  two  hundred  and 
forty  specimens,  or  parts  of  specimens,  from  these  formations, 
seventy-four  *  were  figured  by  Professor  Westwood  in  the  work 
last  mentioned.    The  veiy  fragmentary  and  imperfect  condition 

*  Introductoiy  observations  to  Brodie's  "  Fossil  Inaeots,"  by  Professor 
J.  O.  Westwood,  M.A,  F.L.S.,  Ac. 
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<t  a  great  qnaiiiity  of  tli6  insect  remainfl  diteovered  in  tlMW 
fomuitioss  Tendered  it  impoaribley  even  for  so  sikBled  anentomolo- 
gist  as  Professor  Westwood,  to  determine^  in  many  cases,  die 
specieSy  or  even  the  ardenp  to  which  they  bekniiged.  A  greatb 
many  have,  however,  been  identified,  and,  according  to  the  liafe) 
given  by  Mr.  Brodie  in  his  *'  History  of  the  Fosal  Luecsts  in  the 
£eeondaiy  Bocks,"  and  by  Dr.  Oliebel  in  his '<  Fanna  der  Vorwelt  *' 
^Inaekten  and  ^innen),  the  following  orders  axe  iqpusonted  by 
some  sixty^bnr  spedes,  distributed  amongBt  thom  in  the 
followiag  proportions,  via. : — 


Oolooptsia*..  ...  •..  •..  18 

Orthopten  ...  ...  ...  10      ^ 

KsiwopMBa  ■••  ••*  >..  V     9, 

n0imptor>  ...  ...  >■•  14 

DipfesfS     ...  ...  ...  ...  13 


«4 

The  CohopUra  appear  toliave  been  very  wiell  lepnsentsd, 
.and  to  have  included  B^fnMc^  CarMdet^  OmrmKmidv* 
CkrytomMa^  EluUmda^  Cbattartcfaf,  TmebimieiaB,  and  JSitri^ioptA^ 
Professor  Westwood  also  detected  amongst  the  insect  lensins 
firam  lllis  formation  CerccfOo^  Cimkidm^  2%nrffelas,  Smtnimm, 
BlaUOf  Aphis,  Aeheia.  Of  the  spedes  which  have  been  detemined 
a  large  proportion  are  said  to  be  herbivorons,  and  as  the  remains 
of  phnts  are  stated  to  be  abundant  in  this  formation,  we  have 
reason  for  believing  that  the  flora  of  the  period  was  luxorianl 
Some  of  the  species  detected  are  certainly  not  herbivorous^  but 
the  number  of  spedes  which  are  vegetable  feeders  implies  some 
abundance  of  carnivorous  or  predaceous  ones.  On  the  subject  of 
the  remains  from  the  Dorsetshire  Pnrbecks,  Professor  Westwood 
observes,  '^  With  the  exception  of  the  dragon  flies,  of  which  thore 
are  as  many  as  34  fragments  of  single  wings  (from,  which  how6?er, 
it  is  impossible  to  affirm  either  a  moderate  or  tropical  climate) 
and  of  a  laige  Ant  wing,  it  is  worthy  of  remark  that  the  whole  d 
these  remains,  not  fewer  than  700  or  800,  are  those  of  minate 
insects,  not  more  than  a  fourth  or  a  third  of  an  inch  in  length." 
Further  on  in  the  same  paper  he  says,  '^  li  we  take  intocondderatioa 
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the  small  and  even  minute  dse  of  the  great  majority  of  the  ixisects^ 
mdy  indeed,  of  the  whole  of  the  CoUapUra  winch  haye  been  passed 
ander  review,  the  idea  that  we  have  before  ns  the  wreck  of  an 
iiaect  fauna  of  a  temperate  region  is  at  onoe  raised ;  for,  although 
it  would  be  rash  to  assert  that  a  mass  of  the  existing  tropical 
insects  might  not  be  accumulated  in  which  a  large  quantity  of 
minute  beetles  and  flies  would  not  be  present^  yet  I  cannot  conceire 
any  process  either  arising  from  currents  of  water  or  chemical  disso» 
kition  of  insect  mattOT,  which  would  carry  off  or  destroy  the  many 
giigantic  forms  of  insect  life  always  occurring  in  the  tropics.  The 
fossils  before  us  show  abundant  evidence  of  the  presence  of  numbers 
of  lignivorous  species  such  as  EUUmdcR  and  BvprtdiioR ;  but  we 
nowhere  find  amongst  them  traces  of  the  great  LatrnMicofn  and 
Limgkom  Beetles.  Herbivorous  insects  also  occur  in  considerable 
numbers,  but  we  do  not  meet  with  the  gigantic  Grasshoppers  and 
Locusts  of  tropical  dimates."  Professor  Westwood  goes  on  to 
observe  that  the  question  of  by  what  means  such  masses  of  insect 
remains  could  have  been  brought  together,  as  are  found  in  the 
dabs  of  stone  from  this  formation,  is  one  for  (xeologiste  to  decide. 
Entomologists,  however,  are  aware  that  sudden  inundations,  or 
the  rapid  rising  of  rivers,  are  sure  to  bring  with  them  vast  numbers 
of  insects,  which  are  carried  away  by  currents  in  vast  numbers,  and 
congregated  together  in  masses.  It  appears,  according  to  Professor 
Westwood,  that  with  the  exception  of  the  gigantic  winged  ants 
and  the  wings  of  monster  dragon-flies,  that  there  is  a  very  general 
conformity  between  the  insects  from  the  Dorsetshire  Purbecks  and 
those  of  Wilts  and  Bucks.  There  would,  however,  appear  to  have 
been  a  great  diflerence  in  the  manner  of  disposition  of  the  strata 
of  the  two  districts,  as  evidenced  by  the  remarkable  contrast 
presented  by  the  state  of  preservation  of  the  insect  fauna  of  the 
Wiltshire  Purbecks,  and  that  of  the  insect  fauna  of  the  Dorset 
Purbecks.  In  tYiQ  former,  numbers  of  specimens  are  in  a  fair  state 
of  preservation,  while  in  the  latter^^e  remains  consist  of  almost 
always  of  fragments  of  wings,  elytra,  or  bodies.  It  appears  from 
a  careful  examination  of  the  fossil  insect  remains  from  these  for- 
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blue  clay,  including  in  dome  places,  subordinate  counes  of  lime- 
stone called  Kelloway  rock.  The  only  trace  of  insect  remains 
from  this  division  of  the  Oolitic  group  is  the  supposed  larva  of 
an  insect,  found  by  Mr.  J.  G.  Pearce,  near  Christian  Malford, 
which  Professor  Westwood  thought  might  possibly  be  referred  to 
a  lAbeUuku  As  the  Oxford  clay  is  supposed  to  have  been 
deposited  in  a  deep  sea,  remains  of  insects  are  hardly  to  be 
expected  in  it. 

Lower   Oolite. 

Forest  Marble. 
The  forest  marble  is  found  immediately  below  the  combrash, 
and  belongs  to  the  upper  series  of  the  Lower  Oolite.  It  is  said 
to  be  composed  chiefly  of  thin  fissile  and  slaty  oolitic  limestones, 
divided  by  clays,  sometimes  by  sand  and  grit.  The  only  record 
of  the  discovery  of  fossil  insects  from  these  strata  is  made  by  Mr 
P.  B.  Brodie,  who  states  that  in  some  of  the  quarries  in  this 
series,  at  Farleigh,  near  Bath,  he  found  a  few  elytra  of  small 
beetles.     They  are  undescribed. 

Great  Oolitk 
In  the  list  of  fossil  insects  at  the  end  of  Mr.  P.  B.  Brodie's 
paper  on  "  The  Distribution  and  Gorrelation  of  Fossil  Insects," 
&c,  I  find  a  record  of  elytra  of  Coleoptera  from  the  Great  Oolite 
formation,  in  the  eastern  moorlands  of  Yorkshire.  The  discovery 
of  these  remains  is  also  alluded  to  by  Dr.  Mantell  in  the  "  Medals 
of  Greation;"  by  Dr.  Buckland  in  the  "Bridgwater  Treatise;" 
by  Mr.  R.  C.  Taylor,  in  the  III.  Vol.  of  "  Loudon's  Magazane  of 
Natural  History;"  and  by  Messrs.  Young  aud  Bird,  in  their 
**  Geology  of  Yorkshire."  In  a  note  at  page  379  of  the 
"  Geological  Proceedings  for  1854,"  reference  is  made  by  Professor 
Westwood  to  a  fossil  insect  having  been  met  with  by  Professor 
Morris  in  the  Great  Oolite  of  Lincolnshira 

Stonesfield  Slate. 
The  Stonesfield  slate  lies  at  the  base  of  the  Great  Oolite,  and 
is    found  chiefly  in  Oxfordshire  and  in  the  Cotteswold  Hills, 
Gloucestershire,  though  there  are,  I  believe,  similar  beds  at  Eetter- 
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ingy  Northamptonahire,  and  near  Stamford,  in  Linoolnsliire.    It  b 
described  by  Lyell  as  '^  a  slightly  oolitic  shelly  limestone,  fonmng 
laige  lenticular  masses,  embeded  in  sand  only  six  feet  thick;  bat 
veiy  rich  in  oiganic  remains."    Mr.  Brodie  says  the  (Stonesfield) 
slate  beds  are  largely  developed  in  the  north  east  of  Glouoester- 
shiroi  and  have  been  traced  from  Wooton-imder-edge  to  thendgh- 
bourhood  of  Burford.     From  thence  thef  may  be  followed  in  a 
more  northerly  direction,  and  are  well  exhibited  near  Boniton  oa 
the  Water,  Upper  Slaughter,  Stow-on-the-Wold ;  and  on  the  west 
at  Eyeford  and  Mamiton  to  their  &rthest  Ibnit  in  this  direction 
at  Sevenhampton,  six  miles  east  of  Cheltenhlim.     The  remaios  of 
insects  in  this  formation  appear  to  be  almost  confined  to  a  few 
families  of  Cokoptera^  and  they  are  generally  in  a  very  fragmentaiy 
condition,  and  consequently  most  difficult  to  determine.     In  the 
second  volume  of  the  '' Geological  Proceedings,"  Dr.  Bucklandhaa 
described  the  wing  of  a   large    Neurqpterous    insect    frcmi  the 
Stonesfield  slate,  which  has  been  named  Hemerobiaides  Giganieui, 
In  the  list  at  the  end  of  Mr.  Brodie's  paper  on  '*  The  Correlation  and 
Distribution  of  Fossil  Insects  "  before  mentioned,  another  specimen 
of  a  Neuropfereus  insed  is  mentioned  (Libettula  JFesiwoodit)  besides 
two  large  wings,  referred  to  the  Libellulm,  which  were  found  at 
Eyeford  on  the  Cotswolds  by  Mr.  Brodia      The  remains  of 
Coleoptera  from  this  slate  have  been  referred  by  Brodie  and  Westr 
wood  to  some  seven  families,  including  Bupredido^  OurculiomdOf 
CoccineUidoSy  PruyniidoSy  Blapsidce,  and  Pinuliidcs,    By  far  the  most 
interesting  insect  fossil  from  the  Stonefield  state  is  the  wing  of  a 
large  insect,  which  Mr.  Butler,  Professor  Westwood,  and  Mr. 
Bates  believe  to  be  L^ndopkrous,     In  the  proceedings  of  the 
Entomological    Society    of  London,    for    1872,    we    find  the 
following  notice  of  its  exhibition  at  a  meeting  of  that  Society. 
*'  Mr.  Butler  exhibited  a  remarkably  perfect  impression  of  the 
wing  of  a  fossil  butterfly  in  the  Stonesfield  slate.     It  appeared  to 
be  most  nearly  allied  to  the  now  existing  South  American  genus 
Caliga,    Mr.  Butler  subsequently  named  the  species  to  which  ho 
referred  this  fossil  Paloeaniina  OolUicaj  and  described  and  figured 
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it    in  his    "  Lepidoptera  Exotica."    I  quote  his  description — 
"Though  a  British  insect,  this  species  belongs  to  a  group  so 
completely  tropical  that  I  do  not  hesitate  to  describe  and  figure 
it  in  the  present  work ;  its  nearest  allies  are  the  genera  CaUigOf 
Dasifophihdhna^    and    BrassciiSy    all    three    essentially    tropical 
American  genera.    P.  OolUica  is  especially  interesting  as  being  the 
(Meet  fossil  butterfly  yet  discovered ;  the  most  ancient  previously 
known  to  science  having  been  found  in  the  Cretaceous  series 
(white  sandstone  of  Aix  la  Chapelle)"  (this  is  an  error  of  Mr, 
Builei's ;  the  insect  was  found  at  Aix  in  Provence,  in  strata  be- 
longing to  the  Upper  Eocene  period)  **  whilst  the  bulk  of  the 
known  species  are  from  the  lower  Miocene  beds  of  Croatia ;  it  is 
also  interesting  as  belonging  to  the  highest  £Eunily  of  butterflies 
and  to  a  sub-family  intermediate  in  character  between  two  others, 
viz.,  the  Saiyrida  and  Nymphali,  whilst  the  more  recently  dis- 
covered fossils  are  referable,  with  one  exception,  to  the  two  latter 
gnmpa.    The  nervures  appear  to  have  been  impregmtted  with 
iron,  which  will  parUy  account  for  their  well  defined  condition." 
Mr.  Scudder,  who  states  that  he   carefully  examined  the 
original  fossQ,  considers  Mr.  Butler  to  be  in  error  in  referring 
this  wing  to  a  Lqridqpierous  insect^  and  is  of  opinion  that  it  should 
be  considered  Homopterous  rather  than  LyridopkrouSy  and  allied  to 
Cicada.    Mr.  Scudder's  opinion  is  presumedly  formed   from  a 
careful  study  of  the  neuration  of  the  wing  and  a  comparison  of 
the    neurations    of  L^ndopiera    with    those  of  Cicada.      Mr* 
Scudder^s  views  on  the  subject  are  given  at  length  in  his  *' Fossil 
Butterflies,"  pages  90-95,  but  time  will  not  permit  me  to  quote 
them.    Mr.    Butler   has  himself  directed  my  attention  to  the 
neuration  of  this  wing,  and  also  to  that  of  some  of  the  Cicadm  in 
the  British  Museum  CoUection,  and,  from  a  comparison  of  the 
wing  with  these  insects,  I  am  inclined  to  agree  with  Mr.  Butler, 
who  in  his  view  is  supported  by  Professor  Westwood  and  Mr. 
Bates.    It  will  be  observed  that  Mr.  Butler  refers  this  wing  to  a 
butterfly  of  a  tropical  species,  which  is  quite  consistent  with  the 
general  character  of  the  large  Neur^pUnms  wings  and  BvpresH- 
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dean  elytra  of  tiie  Stonefield  slate,  whicli  is  stated  by  Professor 
Westwood  to  be  "  decidedly  tropical"  Probably  Mr.  Scadder  is 
somewhat  prejudiced  by  the  opinion  which  has,  according  to  VL 
Preudhomme  de  Borre,  always  prevaOed  amongst  Conldnental 
Naturalists,  viz.,  that  the  order  Lepdoptera  was  the  last  created, 
and  that  none  existed  prior  to  the  Tertiary  epoch.  I  beheve  that 
the  same  opinion  is  also  held  by  such  English  entomologists  as 
have  given  the  subject  their  attention.  Sir  John  Lubbock,  F.RS., 
ill  his  "  Origin  and  Metamorphoses  of  Insects,"  observes,  "  Well 
characterized  Orthopiera  and  Neurqptera  occur  as  early  as  the 
Devonian  strata ;  Coleopiera  in  the  coal  measures ;  Hymenopiera, 
Hemipiera  and  DipUra  in  the  Jurassic;  LepidopUra,  on  the 
contrary,  not  untU  the  Tertiary,"  M.  Oustalet  appears  to  form  an 
exception  to  Continental  Naturalists,  in  his  view  of  the  probable 
date  of  the  apparition  of  the  L^ndoptera  on  the  Geological 
Horizon.  At  page  26  of  his  ''Recherches  sur  les  insectes  fossiles,'' 
he  gives  the  Upper  Oolite  (Epoque  de  Purbeck)  as  the  period 
during  which  this  order  first  appeared.  Since  the  dat«  of  the 
discovery  of  P.  OdUica,  another  fossil  butterfly  is  stated  to  have 
been  discovered  in  the  Stonesfield  slate  of  Oxford.  This  second 
specimen  is  said  to  be  in  the  possession  of  Mr.  Parker,  of  Oxford, 
biit  has  not  yet,  I  believe,  been  figured  or  described. 

Lias  and  Rhcetics. 
The  Lias,  including  therein  the  Rhoetic  series,  is  in  ^* 
emntry  the  lowest  formation  of  the  secondary  rocks  in  whidi 
fossil  insects  have  been  detected.  It  is  of  great  extent  m  this 
country  and  generally  rich  in  remains.  It  consists  of  Argillaoeons 
limestones,  shell,  marls,  and  clays,  and  is  in  England  divided  into 
three  formations,  viz.,  the  Upper^  Middle,  and  Lower,  and  is  for 
the  most  part  of  marine  origin.  Sir  Charles  Lyell  states  that 
some  members  of  the  series,  especially  in  the  lowest  part  of  it, 
have  an  estuarine  character,  and  must  have  been  formed  within 
the  influence  of  rivers.  In  some  sections  of  this  formation  insect 
remains  have  been  detected  in  such  abundance  that  the  beds 
containing  them  have,  as  in  the  Purbeck  strata,  been  called  the 
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*' Insect  Limestonea"  The  remains  of  insects  have  been  found 
chiefly  in  the  lower  division  of  this  formation  in  Gloncestorshire^ 
Worcestershire,  Warwickshire,  Somersetshire,  and  on  the  borders 
of  Monmouthshire,  and  a  few  in  Yorkshire.  They  are  generally 
in  a  much  more  fragmentary  condition  than  those  from  the 
Purbecks,  and,  although  abundant,  are  less  common  than  in  the 
latter  formation.  Mr.  Brodie  states  that  he  first  discovered  these 
interesting  fossils  in  the  immediate  neighbourhood  of  Gloucester. 
He  also  states  that  some  of  the  beds  of  limestone  in  the  lowest 
division  of  the  Lias,  in  the  vale  of  Gloucester,  abound  in  insects, 
and  that  beautiful  specimens  of  insect  remains,  chiefly  elytra  and 
wings,  have  been  found  in  the  Upper  Lias  at  Dumbleton  and 
Alderton.  Li  this  locality  (Dumbleton),  which  is  about  twelve 
mfles  north-east  of  Cheltenham,  Mr.  Brodie  obtained  from  the 
Upper  Lias  shales  one  nearly  perfect  Neuroptercms  insect,  of  which 
Professor  Westwood  says :  *^  It  possesses  an  arrangement  of  the 
wing  veins  difiering  from  that  of  any  English  species,  and  also 
from  any  foreign  species  known  to  me,  but  it  comes  nearest  to  the 
small  LibelliiUB  forming  the  genus  Diplax.  In  the  Upper  and 
Middle  portions  of  the  Lower  Lias,  which  are  extensively 
developed  in  the  neighbourhood  of  Gloucester  and  Cheltenham, 
traces  of  insects  are  said  to  be  exceedingly  scarce,  but  at  Wainlode 
Cliff',  on  the  banks  of  the  Severn,  near  Gloucester,  the  insect 
limestone  has  produced,  according  to  Mr.  Brodie,  remains. of 
several  genera  of  Cdeqptera,  which  are  not  very  rare ;  and  a  few 
wings  not  unlike  those  of  the  genus  Tij[fula.  With  these  were 
found  abdomens  of  some  insects,  and  larvae,  apparently  of  the 
gnat  tribe.  In  insect  limestone,  to  the  south-west  of  Combe  Hill, 
not  far  from  the  last  mentioned  locality,  Mr.  Brodie  obtained  a 
great  number  and  variety  of  insect  remains,  consisting  chiefly  of 
the  elytra  of  Cokoptera,  and  a  few  imperfect,  but  large,  wings  of 
lAhellula. 

At  Apperley,  near  Wainlode  Cliff,  the  remains  of  insects 
have  been  found  in  plenty,  and  many  small  slabs,  three  or  four 
bches  square,  exhibiting  several  elytra  and  wings,  and  a  few 
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gmall  beetles.  From  the  insect  limestone  near  the  vilkge  of 
Hasfieldy  Gloucester,  various  elytra  of  Ooleopiera  and  a  few 
beetles  hare  been  obtained.  The  same  formation  in  the  nei^- 
bourhood  of  Forthampton,  near  Tewkesbury,  has  also  funiisbed 
insect  remains  similar  to  those  found  in  the  localities  b^ore 
mentioned.  At  Strensham,  two  miles  from  Daffoid  Station,  and 
nine  from  Evesham,  from  a  bed  of  insect  limestone  at  the  bottom 
of  a  large  quarry,  numerous  remains  of  insects  have  been  obtained. 
Amongst  them  was  found  part  of  the  abdomen  of  a  gigantic 
species  of  Libdlula,  which  Mr.  Brodie  named  lAbeUtda  Hopei  In 
the  neighbourhood  of  Evesham  the  insect  limsetone  has  produced 
numerous  remains  of  insects,  the  wings  and  elytra  of  many  of 
which  are  said  to  be  beautifully  preserved.  In  the  lower  division 
of  the  Lias,  in  this  neighbourhood,  Mr.  H.  R  Strickland 
discovered  small  elytra  of  Coleoptera  and  portions  of  the  wings  of 
Libellula.  "In  the  County  of  Warwickshire,"  says  Mr.  Brodie, 
"  there  is  a  large  extension  of  the  lower  Lias  in  the  neighbourhood 
of  Bidford  and  Binton.  The  quarries  thereabouts  afford  some  of 
the  finest  sections  in  this  part  of  the  series.  The  insects  are  not 
confined  to  one  or  two  comparatively  thin  seams  of  limestone,  but 
occur  in  several  distinct  beds,  the  whole  being  developed  to  a 
much  greater  extent  than  in  any  part  of  Gloucestershire  hitherto 
examined."  From  one  quarry  near  Bidford  Mr.  Brodie  obtained 
a  small  species  of  the  family  Gryllidm,  which  he  named  Gn^its 
BucUandi,  in  honour  of  Professor  Buckland.  In  some  of  the 
strata  in  this  neighbourhood  (Bidford)  the  wings  of  LiheUvh  ^r^re* 
obtained  not  tmconmionly,  particularly  at  a  place  caUed  the  Nook, 
where  a  beautiful  specimen  was  found,  which  has  been  described 
and  figured  by  Mr.  Strickland.  Mr.  E.  T.  Higgins  obtained  from 
the  Lower  Lias  or  the  Bboetics,  in  the  southern  parts  of  Gloucester- 
shire and  the  adjoining  county  of  Somersetshire,  in  the  neigfaboor- 
hood  of  Bristol,  numerous  remains  of  insects.  From  Aust,  near 
Bristol,  and  from  Sudbury  on  the  Monmouthshire  side  of  &e 
Severn,  about  three  miles  fi^m  Chepstow,  the  insect  limestone  and 
the  landscape  stone  have  afforded  a  quantity  of  renudna     In  some 
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slabs  the  insects  were  found  embedded  together  in  masses.  In 
one  slab  Mr.  Higgins  is  said  to  have  detected  as  many  as  thirty 
small  beetles.  From  the  frequency  of  such  delicate  creatures  as 
insects  in  the  '*  Landscape  Stone/'  and  in  another  band  of 
limestone  only  a  few  feet  higher,  some  of  which  are  said  to  be 
beautifiilly  preserved,  and  could  not  have  been  long  subject  to  the 
action  of  the  waves,  Mr.  Brodie  supposes  that  this  part  of  the 
Lias  may  have  been  formed  in  an  estuary,  which  received  the 
waters  of  some  neighbouring  coasts,  and  which  brought  down 
the  remains  of  insects  and  plants.  The  Coleoptera  appear  to  have 
been  abundant  in  the  Lias,  for  out  of  some  three  hundred 
specimens  of  insects,  or  parts  of  specimens,  from  this  formation, 
examined  by  Professor  Westwood,  more  than  one-third  were 
referable  to  this  order,  and  comprised  the  families  Bv^estidce, 
EkUeridcB,  CurculionicUp,  ChrysomelidcB,  Carahidce,  Telephoridm,  &c. 
Most  of  the  species  appear  to  have  been  very  minute,  "never 
equalling,"  observes  Mr.  Westwood,  "in  size  those  from  the 
Stonefield  Slate." 

The  other  orders  represented  in  this  formation  are  the 
Oiihaidera,  the  Neuroptera,  the  Hemiplera,  and  the  Dvptera ; 
the  minute  Dijpkra  and  Trichaptera  of  the  Purbecks  are  said  by 
Westwood  to  be  absent  The  remains  of  Orilwptera  include 
GryUidce  and  BlaitidaSy  the  Hemiptera  include  Cicada  and  CmeXf  and 
the  Newroptera^  Libdltda,  AgiuMy  Orthophlebiii,  Hemerobius,  (Eshruiy 
ChavJiocks,  and  Ephemera,  Among  these  various  families  we  have 
terrestial  and  fluviatile  genera,  which  include  omnivorous, 
herbaceous,  and  predaceous  species.  A  great  number  of  the 
fiamilies  and  genera  found  in  the  Lias  are  common  both  to  it  and 
die  Purbecks.  The  following  Lias  insects,  however,  have  not,  I 
believe,  been  found  in  the  Purbecks,  viz.,  Oyrimts,  LaccaphUuSy. 
BerasuSy  MeMonihuy  Telq^horidee,  Ghr^idce,  AgrioUy  ffemerobms, 
Ephemera  and  AsUus.  Although,  as  a  rule,  the  remains  of  insects 
from  this  formation  are  very  imperfect  and  fragmentary,  the 
detached  wings  of  many  Neiwropterous  insects  are  said  to  be 
preserved  in  the  greatest  perfection,  and  have  the  nervures  of  the 
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wingv  beantifiilly  defined,  and  retaining  the  ori{^nal  oolonr,  or 
rather  the  spots.  The  size  of  the  insects,  judging  from  the 
remains,  appears  to  haye  been  usoally  small  and  indicadye,  if 
taken  alone,  of  a  temperate  climate.  Mr.  Brodie  obserrea  that, 
"with  some  rare  exceptions  (yiz.),  the  gigantic  LibdkMa, 
TermUida,  and  larger  Chanliodes.  these  insects  seem  to  bare 
belonged  to  a  temperate  climate,  and  thns  they  offer,  as  in 
the  Purbeck  series,  a  remarkable  distinction  in  the  cont^nporaiy 
forms  of  animal  life,  which,  both  in  the  Parbecks  andLitfi 
are  chiefly  referable  to  extinct  genera,  and  were  most  probab^ 
natiyes  of  warm  latitudes.  In  one  respect^  however,  they  differ 
from  the  Porbeck  insects,  since  they  are  less  closely  allied  to 
European  forms,  and  more  nearly  to  those  which  now  inbalst 
North  America."  It  may  be  observed  that  all  the  numeroos 
remains  of  insects  from  this  formation  have,  with  the  exception 
of  a  few  specimens  from  the  upper  division,  been  obtained  from 
the  Unoesi  division  of  the  lias,  or  frt)m  the  Rhoetic  series,  between 
the  Lias  and  the  Trias.  These  remains  are  very  numerous,  but 
the  majority  of  them  were  in  such  a  fragmentary  condition  thai 
it  has  been  impossible,  even  for  those  who  have  devoted  their 
especial  attention  to  the  subject,  to  make  out  the  species  to  which 
they  belonged.  About  fifty-six  species,  however,  are  stated  to 
have  been  determined,  which  are  distributed  amongst  five  onien» 

as  follows,  viz. : — 

Coleoptera 29 

Meuroptera 
Orthoptera 
Hemiptera... 
(snpposed)  Diptera      

No  traces  of  Le^ndoptera  or  Hymeiwptera  have  been  met  with, 
and  the  remains  which  have  been  referred  to  the  Diptera  are  veiy 
doubtfuL  In  concluding  this  jiart  of  my  paper,  I  would  observe 
that  whilst  fully  appreciating  the  value  of  the  learning,  the 
industry,  imd  the  research,  of  the  Geologist,  which  have  been  the 
means  of  bringing  to  light  these  interesting  relics  of  a  former 
world,  the  value  of  the  special  knowledge  and  experience  of  the 
Entomologist^  must  not  be  forgotten ;  and  it  should  be  borne  in 
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mind  that  the  learning  and  skill  of  Professor  Westwood,  att^ 
Entomologist  of  world-wide  reputation,  was,  undoubtedly, 
of  the  greatest  assistance  in  the  determination  of  the  species,  or 
of  the  orders,  to  which  they  belonged,  of  many  of  the  specimens 
obtained  from  the  Purbecks  and  the  Lias. 

Foreign  Strata. 

EUROFB. 

The  Rocks  of  this  period  on  the  Continent,  with  theexceptioil 
of  the  Solenhofen  slate,  and  the  Lias  of  the  Swiss  Alps,  have  not,. 
as  before  stated,  as  yet  produced  any  quantity  of  insect  remains. 

Cretaceous. 
The  Cretaceous  system  has  as  yet  produced  but  very  few  fossil 
insects.  Professor  Pictet  alludes  to  some  indistinct  impression  of 
insects  in  the  Schists  of  Claris.  Dr.  Geinitz  has  called  attention 
to  the  remains  of  perforated  wood  in  the  upper  and  lower 
greensand,  of  Saxony,  which  appear  to  him  to  be  evidence  of  the 
existence  of  Longicom  beetles  during  this  epoch.  He  has  referred 
the  insects,  which  he  believed  to  have  made  these  perforations,  to 
the  Cerambycidcs,  Professor  Pictet  further  says  that  M. 
Desmoulins  found  certain  elytra  of  Coleopiera  in  the  chalk  marl  of 
the  mountain  of  St  Catherine,  near  Bouen. 

Upper  Oolite. 
Solenhofen  Slate. 
The  most  celebrated  formation  of  this  period  from  which 
fossil  insects  have  been  obtained  in  any  number,  is  that  of  the 
well  known  lithographic  stone  of  Solenhofen  in  Bavaria  (before 
referred  to),  belonging  to  one  of  the  upper  divisions  of  the  Oolite. 
Of  this  formation  Sir  Charles  Lyell  observes  that,  ^  although  the 
number  of  tesiacea  in  this  slate  is  small  and  the  plants  few,  and 
those  all  marine.  Count  Munster  had  determined  no  less  than  237 
species  of  fossils,  including  26  species  of  insects.  These  insects, 
among  which  is  a  lAbeUvla^  or  dragon  fly,  must  have  been  blown 
out  to  sea,  probably  from  the  same  land  to  which  ihe  flying 
lizards  and  other  contemporaneous  reptiles  resorted."  The 
oldest  account  of  fossil  insects  from  this  formation  is  found  in 
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Sohroter^s  Leziooii,  pdUished  in  1779.  In  a  sabieqiient  wotk 
Schroter  figured  a  Lq^idopkrous  insect^  which  Gennar  named 
Spkb^  Schraimi,  In  1783  Esper  referB  to  the  diacoveiy  of  a 
species  of  QryUus  in  the  Solenhofen  Slate.  In  1826  Van  der 
Linden  described  a  Neurqpterous  insect  from  Sokohofen  as 
(Eschna  AtUiqua,  Reference  to  fossQ  insects  from  this  locality  is 
also  made  by  M.  Marcel  de  Serres  in  1829,  and  Bronn,  in  1835, 
«nnmerates  two  genera  of  CoUopUra,  four  of  Neurcptera^  two  of 
Hymenopiera,  and  one  of  Idpidaptera^  from  the  same  locality.  In 
1839  IVofessor  Oermar  published  in  the  ''Nova  Acta**  of  the 
Leopoddine  Academy,  descriptions  of  25  species  from  Solenhofen, 
indoding  Cdl«q^Ura,  Orthcptera^  Hymmoptera,  Hemi^era,  Lepidap- 
iarOf  and  Diptera.  Several  species  from  this  locality  were  also 
described  (in  1814)  by  Count  Monster,  including  a  Lqndopienms 
insect^  which  he  referred  to  the  Tinema,  In  hn  "Fauna  der 
Vorwelt*'  (Insekten  and  Spinnen),  published  in  1856,  Dr. 
Ctiebel  enumerates  26  species  from  this  localily,  including : — 

Ckilfloptora 2ipoei< 

Orthoptera 


Neoroptera 
HymeiM^tera 
Hemiptm... 
Lepidoptera 
Diptera     ... 


4 
12 
1 
4 
1 
2 

26 


Dr.  Hagen,  who  has  paid  especial  attention  to  the  Solenhofen 
Nemcpiera^  describes  24  species  in  the  tenth  volume  of  Meyei^s 
PaliQontographica,  published  in  1862,  and  also  gives  a  list  of  37 
species  in  the  Royal  collection  in  the  Academy  of  Munich.  In 
Vol.  XV.  of  Meyer^s  Pakeontographica,  published  in  1865,  Dr. 
Hagen  described  and  figured  eight  further  spedes  of  NeumpUn 
from  the  Solenhofen  formation.  Of  the  37  species  of  Neunpfen 
in  the  Munich  collection,  27  are  said  by  Dr.  Hagan  to  be  dragon 
flies,  some  of  which  belong  to  extinct  genera,  but  othen  to  saA 
as  now  live  in  America  and  Australia.  Dr.  Hagan  states  that 
many  of  the  fossil  insects  firom  this  formation,  preserved  in  the 
Munidi  collection,  and  the  collection  of  Dr.  Grants,  6f  Bonn,  are 
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in  a  splendid  state  of  preservation.  One-third  of  the  entire 
collection  are  LibellulcBy  another  third  consists  of  Orthoptna  (in- 
cluding some  gigantic  Locustx)  and  Hemiptera  (especially  gigantic 
species  of  Belosfoma,  Pygolampas,  and  Nf^),  and  the  i*emaining 
third  consists  of  Cdf/yptera,  Hym^nopfera^  and  Diptera.  Out  of 
450  specimens  of  fossil  insects  in  the  Munich  collection,  150  are 
Neuraptera,  and  out  of  these  136  belong  to  the  Odimata,  Dr. 
Hageii  says  that  of  those  not  Odonatti,  six  only  (comprising  four 
species)  belong  to  the  Neuropfera  as  restricted  by  Erichson,  viz., 
one  species  of  Carydalis,  one  Chryst^pay  a  large  Apochrysa,  and  a 
beautiful  Nijwphts.  The  last  two  genera,  which  do  not  seem 
very  remote  from  Chrysopa,  are  now  found  only  in  the  Southern 
Hemisphere.  Nymphes  is  almost  exclusively  an  Australian  genus. 
The  Odonatay  continues  Dr.  Hagen,  comprise  the  following,  viz.: — 

libellalina 4  species. 

iSiSchiUDft    ...         ...         ...        ...         1       ,, 

Gomphina  ...        ...        ...        ...        7      i» 

Calopterygina        11      „ 

Agrioniana ...        ...        ...        ...        4      ,, 

The  Gomphidos  are  said  to  belong  principally  to  species  which 
come  near  the  genera  Petalia,  Phenes,  and  Pelalura^  of  which  a 
few  species  occur  at  the  present  day  in  Chili  and  Australia.  The 
fossil  Gtnnphina  of  Solenhofen  are  generally  very  lai^,  and  some 
are  truly  gigantic,  4  inches  in  length,  with  an  expanse  of  wings  of 
7|  inches.  Of  the  Ccdopierygina,  the  group  Heteraphelbia  contains 
some  of  the  most  gigantic  Neuropteray  two  of  them  belong  to  the 
largest  known  Odonaia,  having  an  expanse  of  wing  of  7^-8  inches, 
and  bodies  3^4  inches  in  length.  According  to  M.  Oostalet^  ^ 
number  of  specimens  from  Solenhofen,  preserved  in  the  Museum 
Tyler  at  Haarlem,  have  recently  been  described  by  Herr  Weyen- 
beigh,  jun.,  who  has  distinguished  74  species,  as  follows  :— 

Of  the  Coleoptera  26  8pecie8. 

,,    Diptera     ...  ...        ...          5      „ 

,,    Orthoptera  10      ,, 

,,    Neuroptera         42      „ 

,,    Lepidoptera        1      », 


74 
From  a  study  of  the  fossil  insects  from  this  formation  and  a  com- 


162 

parison  of  them  with  those  of  England,  Dr.  Hagen  has  drawn 
two  conclusions,  viz. : — Firstly,  That  the  two  fauna  are  extremely 
closely  allied,  and  that  possibly  some  species  occor  in  both 
formations.  Secondly,  That  the  fauna  of  the  English  and 
Bavarian  strata  are  not  only  quite  distinct  from  the  existing 
fauna,  but  also  from  those  of  Aix,  of  the  Rhenish  peat  deposit^ 
Brown  Coal  of  the  Khine,  of  CEningen  and  Radoboj,  and  from 
that  of  Amber,  differiug  not  only  in  species  but  in  genera. 

Lias. 

From  the  lower  mai-ls  of  the  Lias,  at  Schambelen,  in  the 
Canton  of  Aagau,  in  Switzerland,  about  2,000  specimens  of  fossil 
insects,  comprising  143  species,  have  been  obtained  by  Professor 
Heer.  With  the  exception  of  one  insect  from  the  Carboniferous 
system,  and  five  from  the  Trias,  these  are  the  most  ancient 
insects  of  Switzerland.  Dr.  Heer  considers  that  Schambelen  is 
the  only  locality  on  the  Continent  in  which  so  large  a  number  of 
primaeval  insects  have  been  preserved  to  our  time.  The  143 
species  are  distributed  as  follows : — 

Coleoptera. . . 

Orthoptera 

Nenroptera 

Hemiptera 

Hymenoptera 


No  Lepidoptera  or  Diptera  have  as  yet  been  discovered,  and 
the  Ilymen^tera  are  represented  only  by  a  single  small  wing. 
The  abundance  of  the  Coleopta-a  may  be  due  to  the  circumstance 
of  their  hard  elytra  having  been  bettor  adapted  for  preservation, 
than  the  soft  wings  of  most  other  insects ;  but  as  the  dehcate 
membranous  wings  of  the  TermiUs  have  been  preserved,  there 
can  be  but  little  doubt  that  if  the  Diptera  and  Lqndqpiera  had 
existed  at  this  period,  some  traces  of  them  would  have  been  dis* 
covered.  In  this  deposit  the  order  Cokfiptei-a  is  represented  by 
more  than  four  times  as  many  species  as  all  the  other  orders  pat 
together.      The  species  are  referable  to  some  sixteen  familfes, 
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includin*^  CarabidoSy  Cryptopkorjidx,  Bi/rrhidos,  Hyirophilldoe^ 
Bupreslidce,  EUUnidce,  Rhyncophoray  &a  Certain  orders  are 
entirely  unrepresented,  including  the  Lonjicornes,  Coccinella 
(Ladybinis),  the  Xylopkigif  Mdasomala  and  Braclielylra,  The 
Lamellkornss  and  Chrysomdince  are  poorly  represented.  The 
presence,  in  large  numbers,  of  those  beetles  whose  larvae  are  wood 
feeders,  and  who  in  their  perfect  state  are  usually  found  on  or 
under  the  bark  of  trees,  is  evidence  of  the  existence  of  woods  or 
forests  during  this  period.  The  presence  of  several  genera  of 
fungus  beetles  implies  the  existence  of  fungi,  but  as  yet  none  have 
been  discovered.  Of  the  Byrrhidoe  four  S[)ecies  have  been  found 
in  this  formation ;  three  of  them,  Byrrhidium,  Arenatum;'  B. 
Mario,  and  B.  Troglodyte!^,  are  among  the  most  abundant  insects 
at  Schambelen,  and  as  they  are  all  moss  feeders.  Professor  Heer 
supposes  that  the  ground  and  trunks  of  the  trees  were  moro  or 
less  covered  with  mosses,  although  no  remains  of  these  plants 
have  been  preserved.  The  leaf-eating  beetles  are  represented  by, 
amongst  other  species,  two  of  the  family  Chry^iomelidce.  The 
presence  of  a  small  G.oprophagous  beetle  (AphodiUes  protogxtis), 
so  closely  resembling  the  Aphodii  which  now  live  on  the  excre- 
ments of  cattle,  would  lead  to  the  presumption  of  the  existence 
at  that  time  of  mammalia  in  Switzerland.  All  the  before-named 
beetles  are  herbivarous  species.  Of  the  carnivorous  beetles  we 
have  29  species,  including  Trlephoridos  and  Caraiidaf.  The  water 
beetles  are  represented  by  some  20  species.  The  Orihoptera  com- 
prise three  species  of  cockroaches,  three  grasshoppers,  and  one 
ear-wig;  and  the  Neuroptera  are  represented  by  6  species  of 
Termiies  (or  white  ants)  and  one  dragon  fly  (UbeUvlidcR)^  (Eschna 
Hageni^  which  is  larger  than  any  living  species.  It  may  be  safely 
inferred  from  the  richness  of  the  insect  fauna  that  the  land  must 
have  been  of  considerable  extent  The  Aquatic  ins^Hsts, 
especially,  afford  evidence  of  this  fact.  Their  numbers  are  so 
great  as  to  imply  the  presence  of  a  river  or  large  lake,  the  exist- 
ence of  which  in  a  small  island  is  improbabla  Many  of  the 
insects  are  of  large  size,  but  the  majority  are  smally  some  even 
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smaller  than  their  smallest  living  relatives  of  the  present  daj,  a? 
is  also  the  case  with  the  insects  of  the  English  Lias.  When  tho 
conditions  of  climate  are  favourable  to  a  loxunant  growth  oS 
plants  and  insects,  the  larger  forms  of  the  insect  class  art 
developed,  as  in  tropical  America  and  Asia,  but  side  by  side  uith 
these  large  species  thousands  of  minute  species  are  to  be  found. 
It  may  be  inferred  from  the  general  smallness  of  the  Lussic 
insects,  both  from  Continental  and  English  strata,  that  insect  life 
was  not  at  this  period  so  luxuriant,  or  capable  of  producing  such 
large  forms  as  the  tropical  world  of  the  present  day.  The 
numerical  proportions  of  the  families  furnish  evidence  of  a  warm 
climate.  The  Bupreslidos  are  very  numerously  represented.  Of 
the  T^rmiles  eight  tropical  forms  have  been  discovered,  and  the 
cockroaches  appear,  says  Heer,  more  closely  allied  to  those  now 
inhabiting  the  Torrid  Zone  than  to  those  of  Switzerland  at  the 
present  day. 

The  only  other  record  which  I  have  been  able  to  find  of  Uic 
occurrence  of  insects  in  this  formation  on  the  Continent,  b 
contained  in  the  second  volume  of  Bronn's  * "  Lethea 
Geognostica."  At  page  210  of  that  work  it  is  stated  that  Count 
Miinater  detected  some  wings  of  insects  in  the  Lias  of  Bayreuth. 

Trias,  or  Upper  New  Red  Sandstone. 

The  Trias  or  Triple  Group  is  separable  on  the  Contineot 
into  three  distinct  formations,  called  the  ^'Keuper,**  the 
<<Muschelkalk,"  and  the  "Bunter  Sandstein."  The  '' Muschelkaik," 
6r  Cakaire  CoquUlier  of  French  geologists,  is  wanting  in  this 
country.  As  has  before  been  stated,  no  traces  of  insects  have  as 
yet  been  found  in  any  part  of  this  formation  in  the  United 
Kingdom,  and  until  recently  none  had  been  recorded  from  strata 
of  this  period  on  the  Continent  M.  Oustalet,  in  the  first  ps^  of 
liis  "Becherches  sur  les  insectes  fossiles,"  published  in  1871,  sap 
**  Les  insectes  fossiles  manquent  jusqn'i^  pr^nt  dans  le  tenain 

*  Jahrb,  1835,  8.  333,  and  Lethea  Geognoatioa,  voL  i,  p.  210. 
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p^een  et  dans  le  Trias."  Since  this  was  written,  however,  five 
specimens  appear  to  have  heen  discovered  in  this  formation.  In 
Mr.  Hey  wood's  edition  of  Heer's  "Urwelt  der  Schweiz" 
(Primeval  Switzerland),  it  is  stated  that  "  in  the  Keuper  Marls  of 
the  Rutihard,  Professor  Heer  has  vainly  sought  for  insects,  but  in 
the  Black  Shales  of  Vadutz  he  has  found  two  species  of  beetles, 
viz. : — Glaphtpvptera  Pterophylll  and  Carculionltes  prodromus" 
Further  on  in  the  same  work  it  is  stated,  "  In  the  Bunter  Sanstein 
of  Trelitz  and  Salzmunde  three  more  have  been  found,  Legiwpluyra 
Girardij  ChanliodUes,  Piddi,  and  Cluiuliodiks  ZinckenL" 

America. 

Trias. 

In  the  Geological  Magazine  for  May,  1868,  Mr.  Scudder 
mentions  one  Coleopterous  insect  from  the  Trias  of  the  Nortli 
American  Continent  This  is,  at  present,  the  only  fossil  insect 
recorded  from  the  secondary  rocks  of  America.  With  the 
"Bunter  Sandstein"  we  arrive  at  the  lowest  stratum  of  the 
secondary  period,  and  I  am  consequently  able  to  bring  this  paper 
to  a  conclusion.  Before  this  paper  is  published,  lists  of  the 
families,  genera,  and  species  of  the  insects  detected  in  the 
secondary  formations  will  be  added  to  it,  by  reference  to  which 
the  fullest  information  respecting  the  '*  Insect  Fauna  of  the 
Secondary  Period  ^  will  be  obtained* 


The  President,  Mr.  G.  D.  Sawyer,  said  he  was  sure  it 
would  be  the  pleasure  of  the  Meeting,  as  it  was  his,  to  pass 
a  vote  of  thanks  to  their  essayist  for  the  very  exhaustive 
paper  he  had  placed  before  them.  He  was  hopeful  Mr.  Ooss 
would  not  misunderstand  a  remark  he  made  on  the  reading 
of  the  previous  paper,  so  as  to  think  he  (the  Chau'man) 
was  impatient  for  him  to  draw  deductions  when  he  had  not 
yet  examined  the  evidence  sufficiently  to  arrive  at  his  deductions. 
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He  took  it  that  thos«e   who  were  close  observers    would    bd 
of   the    very   greatest    importance   to    them    in   the   investiga- 
tion of  scientific  matters,  iind  that  if  they  would  givo  them  the 
results  of  their  close*  investigations,  the  time  would  come  when 
by  a  comparison  of  t]iose  investigations  and  of  the  evidence  thus 
obtained,  they  would  be  able  to  draw  deductions  which  might  be 
•till  more  interesting  than  the  facts  wliich  had  been  put  before 
them  that  night.     He  himself  had  been  greatly  int-eresting  in 
what  they  hail  heard.      It  had  not  been  to  him  at  all  dry,  but  he 
had  been  a  little  disappointed  at  the  barrenness  of  the  upper 
cretaceous  white  chalk  ]>eriod  which  we  enjoyed  so  much  round 
here,  that  we  could  not  do  anything  to  illustrate)  the  subject 
spoken  about;     but  he   did   not   despair   that  the   remains  of 
insects   would  be   found   in   that   upper   cretaceous    period  for 
Great  Britain.       It   would  have   struck   them,   as   it  did  him, 
that  the   investigation  of  the   subject  of  insect   remains  threw 
a  light    upon    other    things    that    they    found    in    very  low 
periods,  such  as  the  lower  lias  ;   they  could  tell  what  must  have 
boon  the  surrounding  state  of  things  as  to  the  woods,  mosses,  and 
liingi,  and  so  on  by  finding  that  insects  which  nmst  have  existed 
in  those  days  were  obtained,  and  that  they  remained  even  after 
the  objects  on  which  they  had  fed  had  dissappeared  entirely. 
Tliey  could    never  t^ll  in  investigating  scientific  matters  w\a^ 
light  would  be  thrown  on  what  they  were  about :  there  was  verj' 
great  encouragement,  therefore,  to  persevere  in  close  obsen'-ation, 
and  the  record  of  observations  carefully  tiiken  was  of  very  great 
importance ;   and  that  seemed  to  have  been  the  forte  of  their 
worthy  essayist     On  their  ]>ehalf,  therefore,  he  begged  to  tender 
him  their  hearty  thanks  for  the  excellent  paper  which  he  had 
read. 

Mr.  Farr  asked  the  lecturer  if  he  had  ever  examined  any  of 
the  deep  chalk  pits  in  this  neighbourhood. 

Mr.  Goss  observed  that  the  chalk  had  not  produced  any- 
tbing,   and  he  thought  it  had   been  pretty  well  worked.    He 
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beKeved  a  geologist  would  say  there  was  hardly  any  strata  which 
was  better  worked  for  fossils  of  one  sort  or  another  than  chalk 

The  Chairman  thought  Mr.  Farr  would  remember  that  the 
•objects  discovered  in  the  chalk  were  marine. 

Mr.  Goss  said  it  was  quite  exceptional  to  find  insect  remains 
in  marine  formations  at  all.  They  might  be  blown  into  the  sea, 
or  by  a  strong  river  washed  out  in  currents  into  the  sea,  but  as  a 
rule  they  did  not  expect  to  find  them  in  marine  deposits.  One  of 
the  most  important  things  which  they  drew  from  the  study  of 
insect  remains  was  what  the  climate  of  a  former  period  was,  and 
they  might  arrive  at  some  knowledge  on  the  subject  by  consider- 
ing the  proportion  existing  between  the  carnivorous  beetles  and 
tlie  vegetable  beetles,  because  it  was  well  knov/n  at  the  present 
day  there  was  a  certain  ratio  existing  between  those  two  gi'oups, 
which  varied  according  as  they  come  nearer  to  the  equator  or 
departed  further  from  it.  The  nearer  they  came  to  the  equator 
the  vegetable  beetle  got  much  commoner,  and  tlie  carnivorous 
much  more  rare.  A  great  advantage  was  derived  from  the  study 
of  fossil  insects,  and  that  was  they  could  ai*riv(i  at  some  idea  as  to 
the  climate  in  former  times — the  climate  of  Europe,  for  instance, 
in  the  Miocene  period  was  undoubttMlly  tropical — and  thus  they 
could  do  something  towards  increasing  thi^.  knowledge  of  the 
past. 

« 

Mr.  Penley  8iu<l  the  lecturer  had  not  made  any  mention  of 
the  coal  formation. 

Mr.  Goss  replied  that  it  was  because  his  paper  dealt  with 
tlie  tertiary  and  secondary  periods  only.  That  subject  would  be 
for  a  third  paper. 

The  meeting  then  terminated. 
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June  28Ta 

MICROSCOPICAL    MEETING. 

The  Staining  of  Vegetable  Tissues. 

The  President,  Mr.  6.  D.  Sawyer,  read  the  following  short 
paper,  contributed  by  the  other  hon.  secretary  (Mr.  T.  W. 
Wonfor)— -explanatory  of  the  objects  which  were  that  ni^^ht  to  be 
exhibited  under  the  microscopes  : — 

Mr.  T.  Curteis,  of  244,  High  Holbom,  one  of  our  honorary 
members,  has  sent  down  for  the  Society's  cabinet  some  slides  to 
illustrate  the  new  process  of  staining  vegetable  tissues  described 
in  a  paper  read  before  the  Quekett  Society  recently,  a  descripdon 
of  which  method  will  be  published  in  the  next  number  of  the 
journal  of  that  Society. 

All  microscopists  know  there  are  great  advantages  in  being 
able  either  to  inject  or  stain  animal  tissues,  because  by  these 
methods  of  preparation,  structures  not  readily  visible  or  easily 
made  out  without  such  preparation  are  brought  out  with  great 
distinctness  and  clearness.  Processes  for  staining  vegetable 
tissues  have  been  adopted  by  many  microscopists,  and  one  of  our 
members.  Dr.  Halifax,  some  fourteen  years  since,  carried  on  a 
aeries  of  experiments  in  staining  vegetable  tissues  by  placing 
living  portions  of  plants  in  solutions  of  various  kinds,  and,  after 
some  time,  varying  from  a  few  hours  to  days,  making  sections  of 
the  various  parts,  such  as  stem,  leaves,  and  flowers,  and  tracing 
the  presence  of  the  staining  material  in  the  seveml  parts.  The 
present  process  appears  to  depend  on  the  use  of  the  aniline  dyes, 
which,  in  the  case  of  the  diatoms,  seem  to  have  the  property  of 
attacking  and  fixing  the  endochrome,  thus  bringing  into  greater 
contrast  the  silicious  valves. 

Besides  the  slide  of  Licmopliora,  mounted  by  Topping,  Mr. 
Curteis  has  been  able,  through  the  kindness  of  Mr.  Tatem,  of 
Beading,  to  send  two  slides  for  the  cabinet,  further  illustraUng 
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methods  of  mounting  the  deHcate  diatomaceae  on  the  weed.  In 
one  case  the  diatoms  are  put  up  in  saturated  salts — in  this  case 
the  green  colour  of  the  endochrorae  is  preserved.  In  the  other 
the  specimens  are  stained  with  aniline  dye,  and  mounted  in 
Oana^la  balsam.  Unlike  the  slide  mounted  by  Topping,  the 
endochrome  only  is  attacked.  It  will  be  found  from  the  paper 
read  before  the  Quekett  that  the  specimens  are  first  stained  with 
one  colour,  which  attacks  certain  parts,  and  then  are  dipped  in 
another  solution,  which  attacks  other  parts,  so  producing  some 
thing  of  the  effect  of  a  part  of  an  organ  injected  with  two 
different  colours. 

After  a  few  conversational  remarks  on  the  paper  read  by  the 
President,  by  Mr.  J.  K  Haselwood  and  Mr.  R  Glaisyer,  the 
librarian,  a  letter  was  read  from  Mr.  C.  F.  Dennet,  having 
reference  to  the  statement  made  by  Major  Hallett,  in  his  paper  on 
"  Cereals,"  that  grain  would  not  germinate  after  ten  years. 

In  Payson  Town,  Utah  Territory,  he  said,  are  six  mounds. 
Excavations  were  made  last  year  in  some  of  these,  which  led  to 
the  discovery  of  the  remains  of  a  people,  supposed  to  be  the  tribe 
of  Nephites  referred  to  in  the  Book  of  Mormon,  who  lived  1,400 
years  ago. 

On  opening  one  of  the  graves,  about  three  pints  of  wheat 
kernels  were  found,  the  bulk  of  which  quickly  perished  on 
exposure  to  the  air,  but  a  few  kernels  in  the  centre  of  the  heap 
looked  bright,  and  retained  their  freshness.  These  were  carefully 
preserved,  and  last  spring  (1876)  were  planted  and  grew  well, 
though  the  field  insects  seemed  determined  to  devour  it  Four- 
and-a-half  pounds  of  heads  were  raised  from  these  few  grains — 
the  produce,  which  is  of  the  club  variety,  having  very  long  heads 
and  holding  very  large  grains,  being  unUke  any  other  cultivated 
in  that  country.  Specimens  of  the  wheat  so  raised  were  exhibited 
at  the  meeting. 
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July  6th, 

THE  ANNUAL  EXCURSION. 

The  most  pleasant  event  of  the  year  in  connection  with  the 
Society  was  participated  in  by  aboat  forty  of  its  members  and 
several  friends.  Favoured  by  weather,  which  was  in  every  respect 
most  suitable,  the  party  spent  a  delightful  day,  thoroughly  enjoying 
the  trip,  which  was  not  easily  to  be  forgotten.  It  had  been  de- 
cided to  visit  Pevensey,  Hurstmonceux,  and  Hailaham,  places  which 
were  visited  by  the  Society  some  twenty  years  ago.  The  parfy 
left  Brighton  in  two  saloon  carriages  at  11.35  in  the  morning;  and 
were  met  at  Pevensey  by  three  brakes,  drawn  up  at  the  hotel  close 
by.  After  a  slight,  though,  nevertheless,  acceptable  lunch,  they 
motmted  the  vehicles,  and  were  driven  to  the  ancient  and 
ivy-covered  ruins  of  the  Castle.  On  entering  the  grounds  sur- 
rounding the  Castle,  the  visitors  seated  themselves  on  the  grass, 
and  listened  attentively  to  the  following  paper  hy  Mr.  G.  D, 
.  Sawyer,  President  of  the  Society,  on 

Pevensey  Castle. 

Gentlemen,  fellow  members,  and  friends  of  the  Brighton 
and  Sussex  Natural  History  Society, — Your  Committee,  in  the 
exercise,  as  I  think,  of  a  wise  discretion,  have  usually  arnuDged 
that  during  our  annual  excursion  in  each  year  we  should  be  invited 
to  visit  one  or  more  of  the  interesting  ancient  ruins  existing  so 
plentifully  in  our  county.  On  this  occasion  they  have  sel«$cted 
Pevensey  Castle,  a  spot  second  to  none  in  the  interest  it  must 
excite  in  the  minds  of  all  imbued  with  the  slightest  love  of 
archaeology.  I  feel  sure  that  you  will  desire  no  apology  from  me 
for  asking  you  to  listen  for  a  very  short  time  to  a  few  facts  and 
opinions  connected  with  this  venerable  ruin.  True,  they  are  quite 
accessible  to  any  of  you  who  choose  to  search  the  volumes  issued 
by  our  excellent  Archaeological  Society  of  Sussex,  and  some  other 
books  vhicii  I  have  consulted ;  but  you  may  not  have  had  time 
to  refer  to  them.     I  have  merely  made  a  selection  out  of  a  large 
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mass  of  matter  at  disposal,  as  I  greatly  desired  not  to  tire  your 
patience,  and  I  must  ask  your  forbearance  if,  in  my  anxiety  to 
avoid  doing  so,  I  have  omitted  some  interesting  matters  that  you 
may  think  I  ought  to  have  commented  upon.  Pevensey  is  one  of 
^he  most  thoroughly  historical  places  in  Sussex,  although  now  only 
a  village  instead  of  a  flourishing  port  and  town.  In  the  British 
and  Roman  periods,  and  long  afterwards,  the  sea  came  up  the  river 
Ashbourne  to  where  the  Casth*  now  stands,  and  still  higher ;  and 
so  good  was  the  port  for  landing,  that  Julius  Caesar,  according 
to  Professor  Airey,  landed  here  on  his  first  invasion  of  Britain. 
I  am  aware  that  this  is  disputed  by  other  writers,  but  1  think  the 
balance  of  evidence  is  in  favour  of  this  belief.  Also,  notwith- 
standing similar  controversy  existing  on  the  subject,  I  think  it  is 
amply  i^roved  that  this  is  the  site  on  which  the  Romans  built  the 
regularly  fortified  town  of  Anderida,  called  also  by  the  Britons 
Caer  Andred,  and  by  the  Saxons  Andredceaster.  When  the 
Saxons  came  to  this  district,  under  Ella,  they  took  Anderila,  and 
totally  exterminated  the  inhabitants.  It  was  afterwai'ds  rebuilt^ 
and  became  again  a  place  of  great  importance.  The  Saxons  also 
called  it  Peofnesea — the  Normans  Pevensoll,  since  coiiverted  into 
Pevensey ;  and  in  the  dialect  of  the  country  it  is  now  known  as 
Pf^msey. 

It  is  clear  that  the  Romims  neglected  in  this  instance  the 
rectangular  arrangement  so  usual  in  Roman  and  Castra,  followed 
the  line  of  the  rising  gi-ound,  thus  producing  tlie  irregular,  oval, 
and  island-like  form  of  the  enclosure.  At  this  time  the  southern 
and  eastern  sides  doubtless  occupied  a  sort  of  low  cliff,  waslied  at 
every  tide  by  the  waters  of  the  ocean,  or,  at  least,  by  a  considerable 
ami  of  the  sea.  A  good  map  of  the  Castle  will  be  foujid  at  page 
274  in  Vol.  VI.  of  the  Sussex  Archaeological  Society's  collections. 
It  was  prepared  by  Mr.  William  Figg,  F.S.A.,  at  the  time  of 
making  the  excavations  in  the  Castle  in  conjunction  with  the  late 
Mark  Antony  Lower.  The  walls  coloured  red  show  the  Roman 
portions,  while  those  given  .  in  grey  represent  the  mediaeval 
additions.     The  space  inclosed  by  the  walls  is  said  to  be  about 
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twelve  acres.  The  material  of  the  walls  is  flint,  with  sea^and 
mortar  of  great  strength.  The  joints  of  the  masonry  are  pointed 
with  mortar,  having  for  one  of  its  ingredients  ponnded  tile^  which 
imparts  to  it  that  red  tint  so  characteristic  of  Bomaii  work.  From 
some  excavations  carried  on  in  the  year  1710,  for  the  purpose  of 
supplying  the  town  of  Pevensey  with  water  from  the  moat 
of  the  interior  (or  medieval)  castle,  by  a  channel  beneath 
the  Roman  waUs,  it  was  found  that  the  latter,  which 
were  ten  feet  thick,  had  rested  upon  a  foundation  consisting 
of  piles  planked  over  with  slabs  of  an  extraordinary  sab- 
stance.  Notwithstanding  the  length  of  time  they  had  laid  in 
the  earth,  the  timbers  exhibited  no  symptom  of  decay.  The 
external  facing-stones  at  the  bottom  of  the  walls  have  eveiywhere 
been  removed  for  building  purposes.  For  ages  Pevensey  Castle 
served  as  a  quarry  for  the  neighbouring  country;  and  it  is 
only  within  the  last  eighteen  or  twenty  years  that  this  almost 
sacrilegious  abuse  has  been  discontinued.  Nature  in  general  deals 
kindly  and  tenderly  with  the  works  of  man,  but,  alas  !  how  few 
architectural  remains  can  be  said  to  have  been  Reii^am  patrum 
rmdtos  servaiii  per  annm  !  Certainly  at  Pevensey  the  ravages  of 
time  have  been  slight  compared  with  those  wrought  by  the  hands 
of  man. 

The  great  entrance,  or  Decuman  Gate,  with  its  strong 
weather-worn  flanking  towers,  is  the  first  object  that  strikes 
the  eye  of  the  \asitor  on  his  approach  to  the  ruins  from  the 
west.  Leaving  this  gateway,  and  pursuing  the  external  circuit 
of  the"  walls  'in  a  northerly  direction,  we  pass  three  other 
towers  of  similar  character.  Beyond  the  third  tower,  the 
walls  take  a  north-easterly  direction,  having  no  towers.  A 
little  distance  beyond  this  the  wall  has  fallen  outwards,  and 
lies  in  massive  fragments,  now  overgrown  with  trees.  Another 
one  hundred  and  fifty  feet  brings  us  to  one  of  the  most  i>erfectly 
preserved  towers  of  the  series.  This  originally  measured  thirty- 
two  feet  in  height,  but  an  addition  made  to  it  in  the  Norman 
period  raised  it  to  the    altitude  of   fifty-feet      This  Norman 


173 

addition  is  as  base  in  its  masonry  as  the  Koman  portion  is 
exceUent.  There  can  be  little  doubt  that  this  was  made  use  of 
as  the  watch  tower.  Still  following  the  circuit  of  the  walls  by 
the  high  road,  passing  another  tower,  and  making  a  sudden  cur\e 
to  the  south-east,  we  arrive  at  a  tower  which  must  have  been 
much  dilapidated  at  an  early  period,  and  has  undergone 
extensive  repairs,  very  neatly  carried  out.  A  few  yards  more 
bring  "us  to  a  postern-gate,  communicating  with  a  foot-path 
crossing  the  inner  area  and  with  the  High  Street  of  the  town  of 
Pevensey.  Just  southward  I  of  this  is  another  tower,  at  one 
hundred  and  twenty  feet  from  which  the  Koman  work  forms  a 
junction  with  the  mediaeval  castle.  This  may  be  properly  called 
mediaeval  in  preference  to  Norman,  because,  although  there  is  no 
doubt  of  a  Norman  fortress  having  existed  upon  the  spot, 
a  considerable  portion  of  the  existing  remains  point  to  a  date 
long  subsequent  to  what  is  recognised  as  the  Nonnan  period, 
probably  to  the  days  of  the  earlier  Edwards.  This  mediaeval 
work  is  curiously  engrafted  upon  the  Roman.  Tliere  are  five 
towers  of  the  subsequent  era,  two  in  ruins,  flanking  the  great 
gateway,  which  looks  nearly  due  west  towards  the  ]rincipal 
entrance  of  the  Roman  work,  from  which  it  is  distant  three 
hundred  and  fifty  feet  The  towers  are  constructed  of  what  is 
locally  called  E'boume  stone,  and  they  have  immense  loop-holes. 
The  north-western  tower  is  supposed  to  have  been  the  residence 
of  the  governor.  This  Norman  and  post-Norman  work  forms  an 
independent  castle  complete  in  all  its  parts,  with  the  enceinte, 
moat,  and  other  usual  accessories  of  a  castle  of  the  middle  ages, 
albeit  upon  a  small  scale.  The  remains  of  its  keep  are  stiU 
recognisable  on  the  eastern  side  of  the  enclosure.  The  interval 
going  west  between  the  mediaeval  castle  and  the  Roman  gateway, 
at  which  our  survey  commenced,  is  precipitous  ground,  faces  the 
sea  (at  a  distance  of  about  a  mile),  and  retains  upon  the  surface 
few  traces  of  ancient  masonry  of  any  kind.  Whoever  but  for  one 
moment  contemplates  this  structure,  with  its  solid  towers  and  wall^ 
ten  or  twelve  feet  thick  (presenting  much  the  same  appearance 
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rapidly  close  these  few  hastily-gathered  and  imperfectly-arranged 
remarks,  merely  glancing  at  the  fact  that  there  is  the  foolish 
tradition  (so  usual  with  respect  to  castles  near  to  religious 
establishments)  that  there  was  a  subterraneous  passage  connecting 
this  castle  with  the  ancient  house  in  Westham  called  Priesthawes, 
between  two  and  three  miles  distant,  and  that  the  rustic 
inhabitants  of  the  neighbourhood  were  considerably  disappointed 
when  the  late  Mark  Antony  Lower  proved,  by  careful  excavation, 
that  the  "passage,''  so  called,  which  an  old  inhabitant  assured 
l^m  he  had  seen  at  a  few  perches  distant  from  the  south-west 
angle  of  the  great  gateway,  was  merely  a  large  drain.  " '  ^Vhy, 
sir,'  said  one  of  them  to  me  (says  Mr.  Lower),  'so  this  here 
siibterr^^nous  passage  as  weVe  so  long  heerd  an  turns  out  to  be 
nothin  bid  a  gurt  drecn.* " 

The  party  then  scrambled  over  and  about  the  ruins  of  the 
Gastlo,  the  interior  of  which  had  been  taken  possession  of  by 
about  two  hundred  and  fifty  children  belonging  to  the  Eastbourne 
National  Schools.  The  lar^^e  well  in  the  centre  of  the  Castle  was 
on  object  of  some  interest.  It  was  stated  by  the  President  that 
an  attempt  had  been  made  to  clean  it  out,  and  that  after  getting 
to  a  depth  of  forty  feet  the  work  was  domned  too  difficult  to  bo 
proceeded  with ;  and  it  was  mentioned  by  Mr.  Aldennan  Cox 
that  a  number  of  wolves*  heads  were  discovered  amongst  the 
ddbris  in  the  well  In  the  garden  belonging  to  the  house  near  the 
Castle  were  several  of  the  catapults — large  round  pieces  of  rock 
— which  wore  also  found  in  the  weU.  llfsuuiing  tlieir  seats  in 
the  vehicles,  the  party  drove  to  Hurstmouceux,  passing  through 
the  village  of  Wartling,  and  pausing  a  short  time  to  inspect  the 
interior  of  the  church,  which  contains  several  beautiful  monu- 
ments of  white  marble,  erected  to  the  memory  i>f  members  of  the 
Curtcis  family,  to  whom  the  Castle  of  Hurstmouceux  belongs. 
Proceeding  on  their  journey  to  the  Ciistle,  along  a  road  shaded  by 
trees  on  either  side,  the  vehicles  gradually  approached  this 
remarkable  pile  of  dismantled  buildings,  the  property  of  Mr. 
Herbert  Mascall  Curteis,  of  Windmill  Hill  Place,  whose  father 
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Arehsology  is  nut  the  p 
Sodfity,  but  when  on  a  day 
obedience  to  that  role  of  oi 
"  that  on  one  day  in  each  ye 
be  invite.l  to  join  in  an  excu 
and  we  find  ourselves  in  a  1 
moDceux,  it  is  natural  ami  qt 
to  know  Bomething  of  the  ven 
so  I  proceed  to  make  the  best 
the  President  has  assigned  me. 
forms  the  first  half  of  the 
Wodhurst,  Hurstpierpoint,  a 
Aurj<  roriDS  a  part,  may  reraiii' 
that  extenuve  forest  which  b 
Kent,  Surrey,  and  Sussex,  an 
milus  long  by  30  miles  broad- 
At  the  time  of  the  earliest  rccu 
of  a  priest  named  Edmer,  who 
service  to  a  particuhur  lorl.  a 
quo  vrfluit."  This  was  in  the  i 
the  f^t  it!  mentioned  in  Dc 
Norman  invasion  it  became  th< 
it,  de  Ik-rst.  A  descendant  of 
and  he  it  was  who  added  tt 
Monceiix.  Whence  he  deriveil 
thoii<;h  there  was  a  Norman  fiii 
to  the  district  of  Bayeux.     Tl 
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locally  oorrapted  into  Horsemouncez ;  but  hurst  has  changed  into 
horse  in  other  instances,  as  Horsebridge  and  Horseye  in  theneigb- 
bourhood—^and  as  far  back  as  the  time  of  Henry  VIII.  it  was 
spelt  as  now  pronounced.  The  manor  remained  in  the  hands  of 
the  descendants  of  this  Waleran  de  Herst  till  the  beginning  of 
the  last  century.  It  is  thought  that  a  manor  house  stood  some- 
where on  the  site  previous  to  the  erection  of  the  castle  itself,  as 
some  Spanish  chestnut  trees  to  the  west  of  the  castle  seem  older 
than  that  building,  and  antiquarians  think  they  can  trace  portions 
of  this  more  ancient  manor  house  in  parts  of  the  present  building. 
With  John  de  Monceux,  who  died  in  the  reign  of  Edward  XL, 
died  the  last  of  that  name  who  held  possession  of  the  estate,  and 
it  then  passed  into  the  family  of  the  de  Fienes,  with  whom 
it  remained  till  Queen  Anne's  reign.  A  descendant  of  John  de 
Fienes,  Sir  William,  died  in  1405,  and  was  buried  in  the  Parish 
Ghorch,  under  a  monumental  slab  adorned  with  a  brass,  still  to 
be  seen  in  the  church.  In  1440,  Sir  Eoger  De  Fynes,  one  of  the 
heroes  of  Agincourt,  erected  the  present  building,  at  a  cost  which 
was  then  enormous,  but  which  is  very  inconsiderable  now, 
jC},800.  It  is  a  splendid  instance  of  early  brick  building, 
and  was  considered  the  largest  private  house  in  the  kingdom. 
Sir  Roger  enlarged  the  park  by  adding  600  acres  to  the  domain, 
and  added  to  the  castle  an  accessory  very  rare  in  Sussex,  a 
heronry,  which  still  exists.  All  round  it  ran  a  moat,  and 
entrance  to  the  castle  was  afforded  by  a  drawbridge.  For  the 
convenience  of  water  to  the  moat  the  castle  has  been  placed  in  a 
very  low  situation,  and  beauty  of  view,  or  even  healthfulness  of 
site,  seems  to  have  been  quite  left  out  of  sight  by  its  projector. 
The  bricks  were  probably  made  by  Flemish  workmen.  They  are 
very  firm  in  texture  and  uniform  in  quality,  and  still  stand, 
notwithstanding  their  exposure  for  more  than  four  centuries 
to  the  weather  and  the  erosive  influence  of  the  sea  air,  where 
violence  has  not  wantonly  injured  them,  without  flaw  or  crack. 
Noble  avenues  of  chestnut  trees,  mingled  with  a  few  oaks 
and  beeches,  in  ancient  times  led  up  to  the  castle  in  several 


Hirections.  Only  a  few  pictur 
principal  front  of  the  cast) 
Tho  Btoep  descent  by  whic 
spectator  (wys  Mr.  Venables 
proportionB  of  thn  building  i 
anyone  accustomed  to  tbe  pirt 
castles,  the  remarkable  degr' 
will  be  at  onco  a  inRttcr  of 
castle  is  strengtliened  by  ai] 
a  Nimilar  tower  occupies  tho 
To  the  south  rises  the  noble 
graceful  oriel  window,  which  j 
as  the  hdies'  bower.  On  the  v 
contained  the  vast  oven,  twt-]' 
the  north-west  angle  containcil 
to  the  lower  part  of  the  rjisll 
Tower.  When  the  huitdiiif,' 
must  have  been  much  incrcasr 
forest  of  tall  slender  chimncj 
tlie  reign  of  Eilward  IV,,  Sir 
lieircss  of  Thomas  Lord  Dacir, 
■loan  and  her  husband  wem  c^ 
•Ustinguish  them  I'rom  tlie  no: 
Thoina',  the  second  LonI  D 
.toldier,  and  wan  constable  i 
in  m;cordance  with  his  "■ill, 
of  the  Parish  Church  w;is  crt 
and  though  it  ha:4  sulfered  mu< 
is  still  a  very  fine  Ki>eciincii  of  i 
riolily-frettcd  canojiy  reposo  ll. 
and  his  son — each  clad  in  compli 
is  1>nre,  and  the  hands  are  rai 
His  grandson,  Thomas,  bccjini'' 
"f  Anne  of  Cleves,  he,  in  ojlj 
and  Lord  Moontjoye,  lieadtd  tli 
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meet  the  Queen  expectant.  But  he  \ras  an  unfortunate  j'outh. 
The  atmosphere  he  had  breathed  at  Hui-stmonceux  was  corrupting 
in  its  evil  influence,  and  he  met,  through  a  foolish  frolic,  a  tragical 
end.  Trespassing  with  some  riotous  companions  for  venison  in  a 
neighbour's  park,  an  affiay  took  place,  in  which  a  gamekeeper 
was  killed.  Lord  Dacre  and  three  of  his  companions  were  put  to 
•death  for  the  murder. 

The  estate  afterwards   passed,    through  this    unfortunate 
nobleman's     sister,     Margaret,      into     the      Lennard    family, 
with  whom  it  remained  till  the  time  of  Thomas  Lord  Dacre, 
who  was  made  Earl  of  Sussex  by  Charles  IL     He  followed 
sk  fashion  which  was  now  beginning  to  prevail,  and  put  sashes 
into   the  windows  of  the   east   side.      He  had   the  misfortune 
to  come  very  young  to  the  dissipate*!  court  of  Charles  IL  (his 
father  having  been  one  of  that  small  but  noble  band  of  peers 
who  gave  his  voice  against  the  trial  of  the  King).     He  received 
the   questionable    honour  of  becoming    the  King's    son-in-law, 
through  his  marriage  with  Lady  Ann  Fitzroy.     He  became  very 
fond  of  gambling,  and  his  extravagance  was  reckless.     He  must 
have  spent  a  large  sum  on  the  alterations  of  Hurstmonceux.     He 
put   oak   wainscoting  upon   the  walls  in  place   of  the  original 
tapestry,   and  the   magic    chisel    of    Grinling    Gibbons    added 
rich  adornment  te  it.     His  extravagance  obliged  him,  however,  to 
sell  the  estate,  and  thus,  in  1708,  for  the  first  time,  it  changed 
owners  by  purchase.     It  then  bocame  the  property  of  Councillor 
Nay  lor.      His   successor  was  his  relative.  Dr.  Hare,  Bishop  of 
Chichester,  who  left  the  castle  to  his  son,  Francis  Naylor.     In 
1775  it  came  to  hi;*  half-brother  the  Rev.  Robert  Hare.      The 
building  was  then  in  a  state  of  considerable  unrepair,  and  Mr. 
Samuel  Wyatt,  the  architect  who  spoiled  Windsor   Castle  and 
several  Cathedrals,  surveyed  it,  and  advised  that  it  was  expeJient 
to  demolish  the  interior  and  employ  the  materials  in  building 
new  walls  to  the  Mansion  in  the  west  of  the  Park.     Unhappily, 
this  was  done,  and  what  we  see  today  is  only  the  shell  of  the 
structuro — ^the  remains  of  a  magnificent  pile  needlessly  destroyed. 
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For,  passing  oyer  the  frail  makeshift  for  the  ancient  drsvr  bridge 
and  entering  through  the  wicket  gate,  bj  the  side  of  which 
in  former  times  a  leathern  black  jack,  well  repleniilied  with 
ale,  used  always  to  stand,  we  see  a  few  shattered  waUs,  a  few 
steps  of  a  winding  stairs,  a  broken  arch  or  two,  and  mined 
foundations  overspreading  tlie  area,  as  all  that  now  remains 
of  what,  but  sixty-four  years  ago,  was  the  most  perfect  example 
of  a  feudal  lord's  mansion  in  the  south  of  England  The  great 
hall,  chapel,  kitchen,  and  other  rooms  are  still  to  be  made  oat, 
but  the  grand  gateway,  with  its  two  towers,  eighty-four  feet 
high,  is  the  best  of  what  now  remains.  The  moat  was  partly 
drained  and  made  into  a  pleasure  garden  in  the  reign  of  Queen 
Elizabeth.  Over  the  porter's  lodge  is  a  chamber  known  as  the 
Drummer's  Hall  It  is  said  that  formerly  loud  spirit  rappings 
were  carried  on  there.  The  ghost  drummer,  a  figure  nine 
feet  high,  was  occasionally  seen,  so  runs  the  tradition,  straddling 
along  the  battlements  at  a  furious  rate,  and  by  his  nightly  tattoos 
kept  the  country  round  in  a  state  of  alarm.  If  time  allowed,  it 
would  be  interesting  to  quote  at  length  from  a  lively  letter  of 
Horace  Walpole's,  in  which  he  gives  a  graphic  description  of  the 
castle  as  he  saw  it  before  its  dismantling — the  walls  standing  in 
their  native  brkkwnodj  raised  in  an  age  which  had  not  reached  the 
luxury  of  whitewash,  the  porch  and  cloister  so  like  Eton  College, 
the  delightful  carvings  by  Gibbons,  particularly  two  pheasants— 
the  Virgin  and  seven  long  lean  saints,  ill  done,  in  the  windows— 
&c.,  as  well  as  the  account  of  his  journey  thither  from  Timbridge 
Wells,  how  his  woes  increase,  the  roads  bad  beyond  all  badnes?, 
the  night  dark  beyond  all  darkness,  the  guides  frightened  beyond 
all  frightfulness.  But  time  does  not  allow  of  all  this.  I  can 
only  refer  you  to  Vols.  IV.,  X.,  XIV.,  XVI.,  XVIII.,  XIX.  of  the 
"S.  A.  C,"  Mr.  M.  A.  Lower's  "Sussex  Contributions,"  and 
Horace  Walpole's  own  correspondence.  If  we  grieve  that  we  can 
no  longer  look  at  the  building  as  he  saw  it,  it  is,  at  leasts  a 
beautiful  ruin,  and  time  and  nature, 

"  Softening  and  concealing, 
And  busy  with  a  hand  of  healing," 
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have  given  in  these  ivy-mantled  walls  a  thing  of  beauty  for  our 
eyes.  In  1807  it  was  bought  by  Mr.  C.  R  Kemp,  who  sold  it  in 
1819  to  Mr.  J.  Gillon,  from  whom  it  passed,  by  purcliase,  in  1846 
to  Mr.  H.  Barrett  Curteis,  the  father  of  the  present  owner,  Mr. 
Herbert  Mascall  Curteis. 

Some  time  was  spent  in  examining  the  peculiarities  of  the 
castle  and  the  fine  garden  at  the  rear,  in  which  several  apple  trees, 
planted  a  hundred  years  ago,  still  continue  to  bear  fruit  Leaving 
the  ruins,  which  are  perfect  in  their  beauty — ^if  ruins  can  be  thus 
described — the  party  drove  to  the  heronry  near  the  residence  of 
the  owner  of  the  castle,  where  a  grand  panommic  view  of  the 
Weald  of  Sussex  was  obtained.  The  birds,  however,  were 
evidently  on  the  wing,  as  only  one  or  two  were  seen  by  some  of 
the  party,  who  had  a  good  look  at  their  enormous  nests  built  in 
the  top  branches  of  some  very  tall  trees.  The  vehicles  were 
then  driven  at  a  rattling  pace  towards  Hailsham,  which  was 
reached  shortly  after  five  o'clock. 

The  Dinner. 

An  excellent  dinner  was  served  at  the  George  Hotel  by 
Mr.  W.  Hutchings,  to  whom  great  credit  is  due  for  the  admirable 
repast  he  put  upon  the  table.  After  the  removal  of  the  cloth, 
the  PREsroENT,  who  occupied  the  chair^  spoke  in  high  terms  of 
the  value  of  the  Natural  History  Society,  which  had  many  things 
to  recommend  it.  He  referred  to  their  scientific  meetings 
in  the  Curator's  room,  where  a  vast  amount  of  research,  industry, 
and  scientific  knowledge  was  evinced  by  the  members;  and 
to  the  papers  read  during  the  last  six  months,  two  or  three 
of  which  had  been  so  good  that  they  had  been  read  at  similar 
meetings  in  London.  He  rejoiced  in  the  past  work  of  the 
Society,  and  looked  with  confidence  to  the  futura  He  was  very 
anxious  that  some  of  the  members  who  did  not  take  a  pert 
in  the  meetings  would  read  papers  and  come  amongst  them. 
They  had  a  library  which  was  filled  with  splendid  books 
of  reference,  which  would  be  invaluable  to  those  who  desired 
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to  add  to  their  stores  of  knowledga  Ha\dng  mentioned  that  he 
had  had  the  honour  of  representing  the  Society  at  Crojdon  and 
Bradford,  and  that  he  would  represent  it  at  the  forthcoming 
meeting  of  the  British  Association  at  Plymouth  next  Qonth,  the 
President  proposed  **  Success  to  the  Brighton  Natural  History 
Society/'  and  resumed  his  seat  amid  applause. — ^Tlie  toast  was 
heartily  drunk. 

Mr.  Alderman  Cox  proposed  "The  health  of  the 
Prerident,"  who,  ho  remarked,  was  entitled  to  the  respect 
of  the  members  of  the  Society,  as  he  filled  the  post  of  President 
with  considerable  zeal  and  abih'ty.  The  Alderman  went  on 
to  point  out  that  the  Society  taught  a  man  to  tliink,  and  in  that 
way  it  did  good  service,  and  led  to  a  vast  amount  of  good. 

Mr.  SA^VYER,  in  reply,  regarded  his  position  as  an  honourable 
^ne,  and  assured  the  company  that  he  was  ready  to  do  anything 
he  could  for  the  promotion  of  the  Society.  In  conclusion,  he 
mentioned  that  up  to  the  present  time  he  had  never  failed  to  be 
in  his  |>lace  and  punctual  at  the  meetings. 

The  Rev.  J.  H.  Cross,  in  proposing  "The  health  of  the 
Vice-Presidents,"  took  that  opportunity  of  putting  himself  right 
with  re^rd  to  an  observation  which  he  made  at  a  recent  meeting 
of  the  Society,  reflecting  on  the  theory  of  Major  Hallett,  who 
read  a  paper  on  "  The  Germination  of  Wheat"  He  (Mr.  Cross) 
liad  not  heard  the  paper  ix^ferred  to,  and  he  had  no  idea  that 
a  remark  delivered  conversationally — that  Major  Hallett's  theory 
was  rubbish — would  appear  in  the  next  day's  paper.  He 
therefore  begged  to  state  that  he  had  no  opinion  at  all  on  the 
matter,  into  which  he  had  never  gone.  Ho  hoped  in  the  future 
that  their  little  conversations  would  not  be  made  too  much  of  by 
their  kind  friends  the  reporters. 

Mr.  Haselwood,  in  acknowledging  the  compliment,  re- 
marked that  a  step  into  the  field  of  natural  history  would  benefit 
man  to  a  great  extent,  and  he  appealed  to  them  whether  Uiis  was 
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not  manifested  in  the  readiness  with  which  Mr.  Cross  had  put 
himself  right 

"  The  health  of  the  Hon.  Secretaries  (Messrs.  T.  W.  Wonfor 
and  J.  Golbatch  Clark),  the  Librarian,  and  Treasurer"  was 
proposed  by  Mr.  Dennant,  who,  referring  to  the  recent  illness  of 
Mr.  Wonfor,  hoped  he  would  be  spared  for  many  years  to  come. 

Mr.  Wonfor,  in  returning  thanks,  humorously  referred 
to  the  visit  which  the  Society  paid  to  Hurstmonceux  twenty 
years  ago,  when  the  party  walked  from  Pevensey  to  Hurst- 
monceux and  wore  unable  to  get  any  refreshmants,  and  went  on 
to  express  a  hope  that  the  young  members  \voald  interest  them- 
selves in  the  objects  of  the  Society,  and  assist  him  in  his  pet 
scheme  of  the  verification  of  the  fauna  and  flora  of  the  county. 
He  thanked  the  members  for  their  kind  expressions  of  sympathy 
during  his  illness  of  nine  months,  and  remarked  that  he  had 
not  only  received  great  sympathy  from  the  members,  but 
from  the  town  generally. 

Mr.  Clark  also  responded. 

"The  Visitors"  was  proposed  by  Mr.  C.  F.  Dennet,  and 
acknowledged  by  the  Rev.  C.  Pugh,  who  observed  that  there 
could  be  no  opposition  between  true  religion  and  true  science. 

This  concluded  the  post  prandial  proceedings,  which  were  of 
a  social  character,  and  the  party,  after  a  stroll  round  the  village, 
left  Hailsham  by  train,  and  caught  the  mail  to  Brighton  at 
Polegate  Junction,  reaching  the  terminus  at  half-past  ten, 
after  spending  the  twenty-third  annual  excursion  under  ex- 
ceedingly auspicious  circumstances. 


ORDINARY'  MEETING—^ 

HIBinON  < 

Mr.  T.  W.  WONFOR  e 
Colorado  beetle  in  its  various 
periods,  chrysslis,  and  perfect 
from  America  in  a  pill  bo^ 
changed  either  throngh  decom 
which  they  had  been  killed 
Mr.  Dowsett  This  led  to  a 
of  the  beetle  underneath. 

Mr.  Dowsett  mentioned 
had  aeen  had  been  yellow 
Whether  the  blacic  colour  w 
all  over  the  uoder  part  of  the  1 

Mr.  LoHAX  euggested  : 
according  to  the  food  upon  whit 

Mr.  WoNFOR  also  ezhibi 
in  a  letter,  and  nhicb  was  i 
«mntiy.  He  had  been  uuab! 
belonged,  and  intended  taking 
ment  of  the  British  Museum. 
that  part  of  Africa  where  it  was 

Mr.  Dowsett  thought  it  wa 

Mr.  WoNFOB  then  called  ati 
tail  butterfly,  I'apilio  Maeham,  w 
of  two  caterpillars  found  by  t\ 
leaves  of  the  cultivated  carroty  ii 
towards  the  end  of  July.  Theca 
Pratt  and  Sons.  One  of  the  cat 
transformation,   but  the  other  c 
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emerged  as  a  handsome  female  in  August,  confirming  the  opinion 
that  there  was  an  autumn  as  well  as  a  spring  broody 

The  question  arose  how  did  the  caterpillars  find  their 
way  to  the  place  where  found  1  Had  some  enthupiasb  placed 
ihem  there)  Had  a  female  escaped  from  captivity  and  laid 
eggs  ?  This  idea  was  negatived  by  the  fact  that  7'.  Machaon  did 
not  breed  in  captivity ;  or  had  an  impregnated  female  crossed  the 
channel  and  deposited  her  eggs  in  Sussex  ?  This  idea  was  partly 
confirmed  by  the  fact  that  on  the  first  of  the  month  a  swallow- 
tail had  been  taken  at  Hastings.  It  was  well  known  that  P. 
Mac/uion  was  found  in  considerable  numbers  in  Norfolk  and 
Cambridgeshire,  and  on  the  Continent.  It  is  reported  that 
this  butterfly  was  formerly  taken  in  Sussex  in  the  Weald.  He 
quite  expected  to  hear  of  other  specimens  being  taken  in 
the  county  next  spring. 

Mr.  DowsETF  exhibited  a  butterfly  new  to  Britain,  Thais 
Rumina,  found  in  the  Brighton  Market,  probably  imported  in 
the  chrysjdis  from  the  Continent  with  fruit,  flowers,  or  vegetables. 
At  the  time  of  its  capture  the  wings  were  not  quite  dry.  This 
species  is  found  in  France,  from  which  country  it  had  probably 
been  brought  in  the  way  named  above. 


September  27th. 
MICROSCOPICAL  MEETING. 


A  number  of  interesting  objects  were  shown  by  the 
President,  Mr.  G.  D.  Sawyer,  Mr.  Wonfor,  Mr.  Glaisyer, 
an.l  others,  including  a  series  of  four  slides  showing  the  absorp- 
tion of  sulphate  of  copper  by  branch  of  mistletoe,  of  acetate  of 
copper  by  geranium  stem,  of  magenta  by  stem  of  mistletoe,  and 
absorption  of  magenta  by  stem  of  clem&tis. 


Id  the  conne  of  conve 
Bome  experimentn  lately  carried 
with  a  view  to  determine  whet) 
of  reptilia,  found  in  Mexico, 
both  ordinary  and  albino,  i 
Aqoariam)  was  or  was  not  inc 
species  (probably  the  amblystoii 

Mr.  WosFOR  remarked  tl 
tried  in  Brighton  by  Kliss  C 
in  a  prior  di»:overv  by  that 
at  the  Brighton  Aqunrium  of  k 
Hufficiently  hi;;h  temperaturp. 

The  uoDversatJon  cventuali 
iiDOthcr  form  of  life,  natnel 
respecting  which  Dr.  CowE  lu 
gentleman  ultim.itely  promiBed  t 
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At  die  Aimiial  Meeting  of  the  Brighton  and  Sussex 
Natural  HisnnDRT  Society,  held  in  the  Curator's  Room,  Free 
libiaiy  and  Maseam,  Church  Street,  October  14th,  1880, 

It  was  Risolyed, — 

That  the  Rq>oit  and  Treasurer's  Account,  now  brought  in,  be 
leceiTed,  adc^ed,  and  entered  on  the  minutes,  and  printed  for 
drculatioQ  as  usuaL 

That  the  following  gentlemen  be  elected  as  Officers  of  the 
Society  for  the  ensuing  year : — President  and  Treasurer :  Mr. 
Thomas  Glaisyer ;  Committee :  Mr.  C.  F.  Dennet,  Mr.  Alderman 
Hallett,  Mr.  E.  A.  Pankhurst,  Dr.  Miles,  Dr.  Corfe,  and  the  Rev. 
H.  G.  Day;  Honorary  Secretaries :  Mr.  B.  Lomax  and  Mr.  John 
Colbatch  Clark ;  Honorary  Librarian  and  Curator :  Mr.  Robert 
Glaisyer. 

That  the  sincere  thanks  of  this  Meeting  be  given  to  the 
Vice-Presidents,  Treasurer,  Committee,  Honorary  Secretaries,  and 
Honorary  Librarian,  for  their  services  during  the  past  year. 

(Signed)  J.  E.  MAYALL, 

Chairman. 

It  was  also  Resolved, — 

That  the  thanks  of  this  Meeting  be  presented  to  the  Hon. 
Howe  Brown  for  his  able  conduct  as  President  during  the  past 
year. 


K/E  'JPO:EifT, 


In  presenting  their  Report  for  the  year  ending  the  30th  of  September, 
1880,  your  Committee,  whilst  having  the  pleasure  of  recording  the 
continued  financial  prosperity  of  this  Society,  very  much  regret 
that  the  attendance  at  the  Meetings  during  the  past  year  has  not 
been  so  large  as  in  previous  years,  and  particularly  that  the 
Microscopical  Meetings  have  for  some  time  been  so  thinly  attended, 
that  your  Committee  have  thought  it  desirable  to  discontinue  them 
altogether  for  the  present,  and  they  would  urge  upon  the  Members 
to  use  their  best  exertions  to  further  the  objects  of  the  Society  by 
attending  its  Meetings,  and  by  reading  Papers  and  promoting 
discussion  on  the  Papers  read  by  others,  and  by  bringing  before  the 
Society  all  matters  of  interest  relating  to  Natural  History  with 
which  they  may  become  acquainted. 

Your  Committee  much  regret  the  loss  of  Mr.  Gwatkin,  who  died 
in  March  last ;  he  was  one  of  the  Vice-Presidents  of  the  Society,  and 
had  been  one  of  its  most  useful  Members,  having  for  many  years 
taken  the  entire  charge  of  the  Library,  and  provided  accommodation 
for  it  at  his  residence. 

All  the  Liabilities  of  the  Society  have  been  discharged,  and 

there  is  now  a  balance  in  the  hands  of  the  Treasurer  amounting  to 
;;^ioi  16s.  7d.  A  Statement  of  the  Accounts  for  the  year  is 
annexed. 


The  number  of  Members 
the  year.    A  list  of  the  ptesen^ 
report 

A  List  of  the  Books  which  h: 
during  the  year,  and  also  a  Lisit  o 
year,  are  appended  to  this  report. 

The  Conversazione  was  held 
of  March,  and  was  very  succcs; 
Members  and  friends. 

The  Field  Excursions  during 
1879:  October  nth,  to  Hassc 
Burgess  Hill;  June  uth,  to  F: 
September  nth,  to  Crowborougli 

The  Excursion  to  Crowboroi 
of  Mr  C.  L.  Prince,  by  whom 
entertained 

The  Annual  Excursion  took  pi 
The  party  also  visited  Wiston  I 
entertained  by  the  Rev.  John  Gori 
pleasant  day  was  spent,  thougli 
previous  years,  except  1879. 

A  List  of  the  Papers  read 
appended  to  this  Report,  and  th< 
to  those  gentlemen  who  have  read 

The  Committee  have  again 
Government  of  the  United  States 


for  their  great  and  continued  liberality  in  forwarding  valuable 
Reports  and  other  Papers. 

The  following  is  a  List  of  the  Papers  read  at  the  Ordinary 
Meetings  : — 

1879  :  October,  on  "  The  Elephant  Bed  near  Brighton,"  Mr. 
II.  H.  Stevens ;  November,  '*  The  Edentata,"  Mr.  B.  Lomax ; 
December,  "  Nature's  Cycles,"  Rev.  H.  G.  Day. — 1880  :  February, 
"  The  Protococcus  and  its  Allies,"  Mr.  H.  Edmonds ;  April, 
"  Traces  of  the  Earlier  Inhabitants  of  North  Hampshire,"  con- 
tributed by  Dr.  J.  V.  Stevens;  May,  *'The  Leaf:  Its  Structure 
and  Functions,"  Mr.  Caush ;  June,  "  The  Last  Field  Excursion," 
Rev.  J.  H.  Cross ;  September,  "  An  Early  British  City,"  Dr.  Miles. 

The  following  Books  have  been  presented  to  the  Society 
during  the  year  : — 

The  Insect  Fauna  of  the  Secondary  or  Mesozoic  Period,  by 
H.  Goss,  F.L.S,  (from  the  Author);  Three  vols.  Ornithological 
Miscellanies,  by  G.  D.  Rowley,  F.L.S.  (from  Mrs.  Rowley) ;  How 
to  Work  with  the  Microscope,  by  Lionel  Beale  (from  the  Author) ; 
The  Rot  in  Sheep,  by  J.  B.  Simonds  (from  C.  F.  Dennet) ;  Guida 
de  I'Acquaria  di  Napoli  (from  H.  J.  Matthews) ;  Six  copies  of 
Leisure  Hour,  containing  the  Underground  Geology  of  the  South 
East  of  England,  by  Miss  Agnes  Crane  (from  the  Authoress); 
Geological  Antiquity  of  Insects,  by  H.  Goss,  F.L.S.  (from  the 
Author) ;  Notes  on  the  Palaeozoic  Crustacea  (Merostomata),  by  H. 
Woodward,  F.G.S.  (from  H.  Willett) ;  Palaeontology  of  the  Coasts 
of  the  Arctic  Lands,  Position  of  the  Silurian,  Devonian,  and 
Carboniferous  Rocks  of  the  London  Area,  by  R.  Etheridge,  F.RS. 


(from  the  Author) ;  Photographs 
Lewes,  and  of  the  Hermitage  Roc 
Report  of  the  Smithsonian  Institui 
of  the  United  States  Survey  of  t 
Cretaceous  and  Tcrtbry  Plants ; 
Comptroller  of  the  Currency  for 
the  Publications  of  the  U.S.  Geol( 
of  the  Territories  (from  the  Gove 
Annual  Report  of  the  Belfast  N; 
1878,  and  1879 ;  Report  of  North 
Club  for  1S79 ;  Transactions  and  Pr 
Field  Club  for  1S76-77-78-79;  Th 
Geologists'  Association ;  Journal  of 
Reports  of  Royal  Microscopical  Soc 
Naturalists' Society  for  1879;  Trans: 
Society; — from  the  Secretaries  of  th 
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MR.  C.  F.  DENNET, 
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DR:  CORFE, 

DR.  MILES, 
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l^ixxtntttvy  SeDrctaticB : 


MR.  BENJAMIN  LOMAX, 

II,  PARK  CRESCENT  TERRACE. 
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]^0tt0rftrg  Librarian  and  ©urator: 
MR.  R.  GLAISYER, 

THE  DISPENSARY. 


At  the  Annual  Meeting  of  the  Brighton  and  Sussex 
Natural  History  Society,  held  in  the  Curator's  Room,  Free 
Library  and  Museum,  Church  Street,  October  20th,  1881, 

It  was  Resolved, — 

That  the  Report  and  Treasurer's  Account,  now  brought  in, 
be  received,  adopted,  and  entered  on  the  minutes,  and  printed  far 
circulation  as  usual. 

That  the  following  gentlemen  be  elected  as  Officers  of  the 
Society  for  the  ensuing  year:  —  President:  Rev.  H.  G.  Day; 
Treasurer :  Mr.  Thomas  Glaisyer ;  Committee :  Mr.  C.  F.  Dennet, 
Mr.  Alderman  Hallett,  Mr.  E.  A.  Pankhurst,  Dr.  Miles,  Dr.  Corfe, 
and  Mr.  F.  £.  Sawyer;  Honorary  Secretaries :  Mr.  B.  Lomax  and 
Mr.  John  Colbatch  Clark ;  Honorary  Librarian  and  Curator :  Mr. 
Robert  Glaisyer. 

That  the  sincere  thanks  of  this  Meeting  be  given  to  the 
Vice-Presidents,  Treasurer,  Committee,  Honorary  Secretaries,  and 
Honorary  Librarian,  for  their  services  during  the  past  year. 

(Signed)  THOS.   GLAISYER, 

Chairman* 

It  was  also  Resolved, — 

That  the  thanks  of  this  Meeting  be  presented  to  Mr.  T. 
Glaisyer  for  his  able  conduct  as  President  during  the  past  year. 


lES/BIPOI^T. 


In  presenting  their  Report  for  the  year  ending  the  30th  of 
September,  188 1,  your  Committee  are  pleased  to  be  able  to  record 
the  continued  financial  prosperity  of  this  Society,  and  an  improve- 
ment in  the  attendance  at  the  Meetings  during  the  past  year,  but 
feel  it  necessary  again  to  ask  the  Members  to  use  their  best 
exertions  to  further  the  objects  of  the  Society  by  attending  its 
Meetings,  and  by  reading  Papers  and  promoting  discussion  on  the 
Papers  read  by  others,  and  by  bringing  before  the  Society  all 
matters  of  interest  relating  to  Natural  History  with  which  they  may 
become  acquainted. 

All  the  liabilities  of  the  Society  have  been  discharged,  and 
there  is  now  a  balance  in  the  hands  of  the  Treasurer  amounting  to 
;^ii4  3s.  2d.  A  statement  of  the  Accounts  for  the  year  is 
annexed. 

The  number  of  Members  has  decreased  slightly  during  the 
year.     A  list  of  the  present  Members  is  appended  to  this  Report. 

A  list  of  the  Books  which  have  been  presented  to  the 
Society  during  the  year,  and  also  a  list  of  the  Books  purchased 
during  the  year,  is  appended  to  this  Report.  The  Conversazione 
was  held  at  the  Royal  Pavilion,  on  the  24th  of  March,  and  was  very 
successful,  having  been  attended  by  532  Members  and  friends. 


The  Field  Excursions  dui 
follows:— 1880:  October  i6th,  to  £ 
Falmcr;  June  nth,  to  Arundel;  Jl 
13th,  to  West  Grinslead;   Septembe 

The  Excursion  to  Newhaven  ■ 
Cox  having  kindly  invited  the  Menil 
yacht. 

The  Annual  Excursion  took 
Bolney  and  Wykehurst,  and  a  very  pi 

A  list  of  the  Papers  read  ; 
appended  to  this  Report,  and  the  I 
to  those  gentlemen  who  have  read 

The  Committee  have  again  I 
Government  of  the  United  Stales  and 
their  great  and  continued  liberality  in 
and  other  papers. 

The  following  is  a  List  of  the 
Meetings :  — 

1880:  Ocljber,  on  "  The  Legend  of  the 
"and  its  Origin,"  by  Mr.  Fredcr 

November,  "  On  some  of  ihe  Cbaraclci 
"  South  America,  as  delineated  b; 
"interspersed  with  remirks  on 
"and  achievements,"  by  Jlr.  G.  J 

iSSi :  January,  on  "  Plints  and  tlieir  ■ 
by  Miss  Barnard. 


i88i:  February ^  on  "The  Natural  History  of  Rake,"  by  Mr. 
B.  Lomax. 

Aprils  on  "  An  Hour  in  a  Coal  Mine,"  by  Mr.  R.  H.  Stevens. 

May^  on  "  The  Theory  of  Evolution,"  by  the  Rev.  H.  G.  Day. 

September^  on  "  A  Species  of  Lepeoptheirus  probably  undescribed," 
written  by  the  Rev.  E.  T.  Stubbs,  and  read  by  his  son,  Mr. 
John  Hamilton  Stubbs. 

Donations  of  the  following  Books  have  been  received : — 

Hampshire  Inn  Signs,  by  Dr.  J.  Stevens  (from  the  Author)  \ 
Evolution,  a  Paper  read  May  12,  1881,  and  Geological  Teaching, 
by  Rev.  H.  G.  Day  (from  the  Author) ;  Geological  Antiquity  of 
Insects,  by  H.  Goss,  F.L.S.  (from  the  Author) ;  Arctic  Exploration 
in  search  of  Sir  John  Franklin  (from  R.  Glaisyer) ;  Commercial 
Products  of  the  Animal  Kingdom,  by  P.  L.  Simmons  (from  the 
Author)  ;  Geological  Map  of  England  and  Wales  (from  H.  WiUett), 
6  numbers;  Examples  of  Works  of  Art  in  South  Kensington 
Museum  (from  H.  WiUett) ;  Report  of  Smithsonian  Institute  for 
1879  (from  the  Government  of  the  United  States  of  America) ; 
Parts  57-58  Cassell's  Natural  History;  Bryozoa  and  Brachiopoda, 
by  Miss  Crane  (from  the  Authoress).  Also,  from  the  respective 
Secretaries  of  the  following  Societies : — Transactions  and  Proceed- 
ings of  Croydon  Microscopical  and  Natural  History  Clab ;  Trans- 
actions of  Barrow  Naturalists*  Field  Club,  Vols,  i,  2,  3,  1876  to 
1879  ;  Reports  and  Proceedings  of  Belfast  Naturalists'  Field  Club, 
1876-1879;  Annual  Report  of  North  Staffordshire  Naturalists' 
Field  Club,  1878-1880;  Report  and  Transactions  of  Cardiff 
Naturalists'  Society,  Vols.  10,  11,  12,  1878-1880;  Transactions  of 


Edinbingh  Geological  Society,  Vol.  3,  Part  2 ;  TransactioDs  of 
Eppiiig  Forest  and  County  of  Essex  Naturalists'  Field  Qub,  V6L  i ; 
Inaugural  Address  of  President,  and  Vol.  2,  Part  i ;  Tenth  Annual 
Report  of  the  Chester  Society  of  Natural  Science ;  Proceedings  of 
Belfast  Natural  History  and  Philosophical  Society,  1878-1880; 
Inaugural  Address  by  B.  Halgate,  F.RS.,  to  Leeds  Geological 
Association ;  Proceedings  of  Soci^t^  Beige  de  Microscopie ; 
I'ransactions  of  Edinburgh  Geological  Society,  season  1880- 1881. 

The  following  Books  have  been  purchased  during  the  year  :■— 
Wallaces  Island  Life,  Huxley's  Cray-fish,  Dawkins*  Early  Man 
in  Britiin,  Geikie's  Prehistoric  Europe,  Tyler's  Anthropologyt 
Braithwaite's  Flora,  Gunther's  Fishes,  Challenger  Expedition,  2  Vols. 
(Zoolog>'),  Nicholson's  Palaeontology,  Hull's  Geology  of  Ireland, 
Darwin's  Movement  of  Plants;  The  Cretaceous  Echinodermata, 
by  T.  Wright,  F.R.S.  (Vol.  i.  Part  9) ;— Supplement  to  Fossil 
Brachiopoda  (Devonian  and  Silurian),  by  T.  Davidson,  F.R.S. 
(Vol.  4,  Part  4) ;  Supplement  to  Fossil  Trigoniae,  by  Dr.  Lycett  ; 
Ammonites  of  the  Lias,  by  T.  Wright,  F.R.S.  (Part  4);  The 
Reptilia  of  the  Liassic  Formations,  by  Professor  Owen  (Part  3) ; 
The  Fossil  Elephants  (Elephas  Primigenius  and  Meridionalis),  by 
Professor  Leith  Adams  (Part  3),  Pabeontological  Society. 


LIST   OF   MEMBEK;S 


or   THI 
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Aylen,  S. 
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Bigge,  A. 
Brown,  J.  H. 
Browne,  G. 
Badcock,  Dr. 
Black,  A. 
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Langton,  H. 
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Heald,  C  J. 
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Moseley,  Rev.  T. 
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Nye,  H. 

Nourse,  W.  E.  C. 
Norman,  S. 
Newnhara,  J.  M. 
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Pocock,  C.  J. 
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Pankhurst,  E.  A. 
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Smith,  C.  P. 
Smith,  T. 
Smith,  W. 
Smith.  J.  P.  M. 
Smith,  S.  J.  Woodham. 
Savage,  W.  D. 
Savage,  W.  W. 
Sawyer,  G.  D. 
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Scott,  E. 
Simonds,  T.  R. 
Salzmann,  F.  W, 
Stride,  J.  W. 
Strevens,  W.  H. 
Spooner,  C.  H. 
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Stevens,  R.  H. 
Saxby,  H. 
Street,  Arthur. 
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Wallis,  E.  A. 
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Wood,  J. 
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Woodman,  James. 
Welch,  J.  E. 
Wilkinson,  T. 
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Stevens,  Dr. 
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SOCIETIES   ASSOCIATED, 

WITH  WHICH  THE  SOCIETY   EXCHANGES  PUBLICATIONS, 

And  whose  Presidents  and  Secretaries  are  ex-officio  Members  of  the 

Society : — 

Barrow  Naturalists*  Field  Club. 

Belfast  Naturalists'  Field  Club. 

Belfast  Natural  History  and  Philosophical  Society. 

Boston  Society  of  Natural  Science  (Mass.,  U.S.A.) 

Cardiff  Naturalists*  Society. 

Chester  Society  of  Natural  Science. 

Chichester  and  West  Sussex  Natural  History  Society. 

Croydon  Microscopical  Society. 

Department  of  the  Interior,  Washington,  U.S.A. 

Eastbourne  Natural  History  Society. 

Edinburgh  Geological  Society. 

Epping  Forest  and  County  of  Essex  Naturalists'  Field  Club. 

Folkestone  Natural  History  Society. 

Geologists'  Association. 

Glasgow  Natural  History  Society. 

Glasgow  Society  of  Field  Naturalists. 

Leeds  Naturalists'  Club. 

Lewes  and  East  Sussex  Natural  History  Society. 

Maidstone  and  Mid  Kent  Natural  History  Society. 

North  Staffordshire  Naturalists'  Field  Club. 

Peabody  Academy  of  Science,  Salem,  Mass.,  U.S.A. 

Quekett  Microscopical  Club. 

Royal  Microscopical  Society. 

Royal  Society. 

Smithsonian  Institution,  Washington,  U.S  A. 

Soci^te  Beige  de  Microscopic,  Bruxelles. 

Watford  Natural  History  Society. 
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MR.  HASELWOOD, 
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MR.  J.  DENNANT, 
MR.  G.  D.  SAWYER, 
DR.  BADCOCK, 
MR.  J.  J.  E.  MAYALL, 
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Slommittea : 
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Jjlimnvnvig  SzttetwAzs: 


MR.  BENJAMIN  LOMAX, 
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MR.J.COLBATCH  CLARK, 
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i^xmorarrg  Libratian  and  Strrator: 
MR.  R.  GLAISYER, 

THE         DISPENSARY. 


At  the  Annual  Meeting  of  the  Brighton  and  Sussex 
Natural  History  Society,  held  in  the  Curator's  Room,  Free 
Library  and  Museum,  Church  Street,  October  12th,  1S82, 

It  was  Resolved, — 

That  the  Report  and  Treasurer's  Account,  now  brought 
in,  be  received,  adopted,  and  entered  on  the  Minutes,  and  printed 
for  circulation  as  usual. 

That  the  following  gentlemen  be  elected  as  Officers  of  the 
Society  for  the  ensuing  year  : — President :  Dr.  W.  A.  Hollis  ; 
Treasurer :  Mr.  Thomas  Glaisyer ;  Committee :  Mr.  C.  F.  Dennet, 
Mr.  E.  A.  Pankhurst,  Dr.  Miles,  Dr.  Corfe,  Mr.  F.  E.  Sawyer, 
and  Mr.  E.  J.  Petitfourt ;  Honorary  Secretaries :  Mr.  B.  Lomax 
and  Mr.  John  Colbatch  Clark ;  Honorary  Librarian  and  Curator: 
Mr.  Robert  Glaisyer. 

That  the  sincere  thanks  of  this  Meeting  be  given  to  die 
Vice-Presidents,  Treasurer,  Committee,  Honorary  Secretaries,  and 
Honorary  Librarian,  for  their  services  during  the  past  year. 

That  the  thanks  of  this  Meeting  be  presented  to  the  Rev. 
H.  G.  Day  for  his  able  conduct  as  President  during  the  past  year. 

(Signed)  THOS.  GLAISYER, 

Chairman. 


iS/E  :poi2;T. 


Your  Committee  are  pleased  to  be  able  to  report  the 
continued  prosperity  of  the  Society  during  the  year  which 
terminated  on  the  30th  of  September,  1882,  and  an  improvement 
in  the  attendance  at  the  meetings. 

The  Committee  have  arranged  to  recommence  the  holding 
of  Monthly  Microscopical  Meetings  on  the  fourth  Thursday  in 
every  month,  commencing  on  the  26th  of  October,  and  they  have 
also  arranged  to  receive  the  paper  edited  by  Mr  Arthur  C  Cole, 
F.R.MS ,  and  published  under  the  name  of  •*  Studies  in 
Microscopical  Science/'  with  the  mounted  objects  issued  with  it ; 
and  Mr.  £.  J.  Petitfourt  has  kindly  undertaken  the  care  of  the 
papers  and  objects  with  the  introduction  of  them  at  the  meetings. 
It  is  hoped  that  this  arrangement  will  materially  facilitate  the 
object  of  the  Microscopical  Meetings,  and  make  them  additionally 
interesting. 

The  Financial  condition  of  the  Society  is  very  satisfactory, 
there  being  now  a  balance  in  the  hands  of  the  Treasurer  amounting 
to  ;^i29  IIS.  8d.  A. statement  of  the  Accounts  for  the  year  is 
annexed. 

The  number  of  Members  remains  about  the  same  as  last 
year.    A  list  of  the  present  Members  is  appended  to  this  report 
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The  Committee  much  r^et  the  loss  which  the  Society 
sustained  by  the  death  of  Mr.  Montague  Penley,  one  of  the  Vice- 
Presidents,  and  one  of  the  eadiest  supporters  of  the  Society. 

A  list  of  the  Books  Yvhich  have  been  presented  to  the 
Society  during  the  year,  and  also  a  list  of  the  Books  purchased 
during  the  year,  is  appended  to  this  report. 

The  Conversazione  was  held  at  the  Royal  Pavilion  on  the 
22nd  of  March,  and  was  very  successful,  having  been  attended  by 

380  Members  and  friends. 

The  Field  Excursions  during  the  year  have  been  as 
follows  : — i88x  :  October  15th,  to  Glynde  ;  1882  :  May  13th,  to 
Haywards  Heath  ;  June  loth,  to  Glynde  ;  July  15th,  to-  Ford  ; 
September  i6th,  to  Barcombe. 

Instead  of  a  Field  Excursion  in  August,  the  kind  invitation 
of  Mr.  Alderman  Cox  to  make  an  excursion  to  sea  on  board  his 
steam  yacht  was  accepted,  and  a  large  number  of  the  Members 
spent  a  most  enjoyable  afternoon.  The  thanks  of  the  Society  are 
due  to  Mr.  Alderman  Cox  for  his  kind  and  generous  hospitality  on 
this  and  previous  occasions. 

The  Annual  Excursion  took  place  on  the  6th  of  July,  to 
Horsham,  and  by  the  kind  permission  of  Mr.  Hubbard  the  party 
visited  the  Mansion  and  Grounds  at  Leonardslee,  when,  notwith* 
standing  very  inclement  weather,  a  pleasant  day  was  spent. 

A  list  of  the  papers  read  at  the  Ordinary  Meetings  is 
appended  to  this  report,  and  the  thanks  of  the  Society  are  due  to 
those  gentlemen  who  have  read  them. 


The  Committee  have  again  to  record  their  thanks  to  the 
Ck)vemment  of  the  United  States  and  the  Smithsonian  Institute 
for  their  great  and  continued  liberality  in  forwarding  valuable 
reports  and  other  papers. 

The  following  is  a  list  of  the  papers  read  at  the  Ordinary 
Meetings  : — 

1881 :  ISffvember :  On  "  An  enquiry  into  the  nature  and  origin  of 
''certain  foraminiferous  fossils  in  sand,  with  specimens 
"illustrating  the  subject/'  by  Mr  Eustace  A.  Brickwell, 
M.R.C.S. 

December :  On  ''  Water  in  its  relation  to  the  constitution  of  the 
"  World,"  by  the  Rev.  H.  G.  Day. 

1882 :  January  :  '*  On  some  of  the  changes  which  have  taken 
''  place  in  the  relative  level  of  land  and  sea  during  the  last 
"  Twenty  Centuries,"  by  Mr.  E.  A.  Pankhurst. 

February :  "  On  the  functions  and  modifications  of  Leaves,"  by 
Mr.  B.  Lomax. 

March  :  "  On  the  Vertebrate  Animal  considered  as  a  Machine," 
by  the  Rev.  H.  G.  Day. 

j4prii :  An  evening  devoted  to  the  Exhibition  of  Specimens. 

May :  "  On  polarization  of  Light  and  Heat,"  by  Mr.  E.  J. 
Petitfourt,  B.A. 

June  :  On  '*  Sussex  Fish  and  Fisheries,"  by  Mr.  Frederick  E. 
Sawyer,  F.M.S. 

July  and  August :   Vacation. 

September :  On  "  Gums  and  Resins,"  by  Mr.  W.  F.  Nation. 
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Presentations  of  the  foQowing  Books  have  been  xecdved 
during  the  year : — 

Elementary  Botany,  by  Henry  Edmonds  (fo>m  the  Author); 
On  some  Artificial  Forms  of  Silica,  by  J.  I'Anson,  F.G.S.,  and  E. 
A.  Pankhurst  (from  E.  A.  Pankhurst) ;  Evolution,  by  Rev.  H.  G. 
Day,  Geological  Teachings,  by  the  same  (from  the  Author); 
Sussex  Fish  and  Fisheries,  by  F.  E.  Sawyer  (from  the  Author) ; 
The  Scientific  Roll,  by  A.  Ramsay ;  Easy  Method  of  Studying 
British  Wild  Flowers,  by  F.  A.  Messer ;  Report  of  the  Smithsonian 
Institution  (from  the  Department  of  the  Interior,  Washington, 
U.S.A.) ;  Transactions  of  Epping  Forest  and  County  of  Essex 
Naturalists'  Field  Club;  Proceedings  of  the  Society  Beige  de 
Microscopic ;  Proceedings  of  Norwich  Geological  Society ; 
Address  to  Ditto,  by  J.  H.  Blake ;  Catalogue  of  Mayer  Collection 
of  Babylonian  and  Assyrian  Antiquities ;  Catalogue  of  the  Loan 
Collection  at  the  Walker  Gallery,  Liverpool ;  Report  of  Chester 
Society  of  Natural  Science ;  Transactions  of  Eastbourne  Natural 
History  Society ;  Transactions  of  Bel&st  Naturalists'  Field  Club, 
Vol.  I,  Part  7,  Vol.  2,  Part  i ;  Proceedings  of  Cardiff  Naturalist' 
Field  Club ;  Transactions  of  North  Staffordshire  Naturalists'  Field 
Club  and  Archaeological  Society ;  Proceedings  of  the  Bel^ 
Natural  History  and  Philosophical  Society  (from  the  respective 
Secretaries). 

The  following  Books  have  been  purchased  during  the 

year: — Bushby  on   Mosses,  Saville  Kent's  Infusoria  (5  Parts), 

Topley's  Geological  Survey,  Keller's  Lake  Dwellings  (2  Vols.), 

LyelFs  Life  (2  Vols.),  Huxley's  Critiques  and  Addresses,  Huxley's 
Science  and  Culture,  Forbes'  Star  Fishes,  Lubbock's  Origin  of 
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Civilization,  Seebohm's  Siberia  in  Europe,  Ramsay's  Physical 
Geography,  Anatomy  of  Vertebrated  Animals,  Anatomy  of 
Invertebrated  Animals,  Darwin's  Fertilization,  Darwin's  Vegetable 
Moulds  and  Earth  Worms,  S.  Thompson's  Electricity,  Huxley's 
Sermons,  Roscoe's  Chemistry,  Unwin's  Genera  of  British  Mosses, 
Challenger  Expedition  (Vols.  3  and  4,  Edward  Hull,  M.A., 
F.R.S.),  Coal  Fields  of  Great  Britain  (James  Giekie,  LL.D.),  The 
Great  Ice  Age  (2nd  Edition),  Fouque's  Mineralogie  Micro- 
graphique  (2  Vols.). 


LIST    OF    M 


O  0  T  O  BKB. 


Aylen,  S. 
Abbey,  H. 
Andiews,  A.  R. 

Belllngham,  C. 
Bigge,  A. 
Brown,  J.  H. 
Browile,  G. 
Badcock,  Dr. 
Black,  A. 
Boxall,  W.  P. 
Baleaii.H. 
Booth,  E. 

Browne,  Hon.  Howe 
Bishop,  J.  G. 
Botting,  W. 
Erin  ton,  R. 
Blaker,  T.  F.  I. 
Beverley,  Rev.  H.  W. 
Benson,  G.  F. 
Barnes,  J. 
Baker,  J.  S. 
Buche!,  C. 
Burrell,  W.  H. 
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Eisenhofer,  A.  A. 

Fox,  O.  A. 
Fowler,  T.  M. 
Friend,  D.  B. 
Friend,  Daniel 
Farr,  A.  R. 
Fisher,  S.  W. 
Fayle,  J. 
Freeman,  C.  G. 

Glaisyer,  T. 
Glaisyer,  R. 
Glaisyer,  J.  H. 

Hallifax,  Dr. 
HoUis,  W.  M. 
Hadlow,  F.  V. 
Haselwood,  J.  £. 
Harris,  £.  H. 
Hallett,  W.  H. 
Hart,  E.  J. 
Hurst,  H. 
Hobbs,  J. 
HeaUl  C.  J. 
Hack,  D. 
HoUis,  Dr.  W.  A. 
Holder,  J.  J. 
Hamblin,  £. 
Hannington,  Rev.  J. 
Hoadly,  A. 
Holloway,  A. 
Hamblin,  J. 
Haynes,  J.  L. 


Infield,  H.  J. 

Jackson,  A.  W. 
Jackson,  W. 
Jenner,  J.  H.  A. 
James,  R.  A. 

Leuliette,  L. 
Lee,  W.  R. 
Lomax,  B. 
Lucas,  J.  £. 
Leigh,  T. 
Lucas,  A. 
Lee,  J.  S. 
Lulham,  £.  W. 
Loader,  A. 
Langton,  H. 
Lockyer,  G.  R. 

Merrifield,  F. 
Marshall,  K  J. 
Mayall,  J.  J.  £. 
Mills,  P. 
Mitchell,  W.  W. 
Millard,  Dr.  W.  J.  K. 
Morris,  J. 
Medcalf,  E.  S. 
MUls,  A. 
Marchant,  W. 
Merry,  W. 
Miles,  Dr.  £.  J. 
Moon,  Dr.  W. 

Nash.  G. 
Nash,  W.  H. 
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Nye,  H. 

Nourse,  W.  E.  C. 
Norman^  8. 
Newnham,  J.  M. 

PhilUps,  B. 
Pocock,  C.  J. 
Pratt,  H. 
Pankhurst,  £.  A. 
Puttick,  W. 
Paine,  C. 
Poundall,  W.  L. 
Parton,  F. 
Peek,  xCa 
Petitfourt,  E.  J. 

Boss,  Dr.  Harris 
Butter,  Dr. 
Boss,  Dr.  Douglas 
Ryde,  G.  W. 
Ryde,  W. 
Bogers,  R.  S. 
Boper,  F.  C.  S. 

Smith,  C.  P. 
Smith,  T. 
Smith,  W. 
Smith,  J.  P.  M. 
Smith,  S.  J.  Woodham 
Savage,  W.  D. 
Savage,  W.  W. 
Sawyer,  G.  D. 
Sawyer,  Fredk.  E. 
Scott,  E.  E. 


Simonds,  T.  R. 
Salzmami,  F.  W. 
Stride,  J-  W. 
Strevens,  W.  H. 
Spooner*  C.  H. 
Sayers,  J. 
Stevens,  R.  H. 
Saxby,  H. 
Street,  Arthur 
Smith,  Dr.  Tyler 

Thomas,  D. 
Tasker,  J. 
Trenchard,  J.  A. 

Verrall,  Henry 
Verrall,  Hugh  J. 

Winter,  J.  N. 
Wallis,  M. 
Wallis,  W.  C. 
Wallis,  E.  A. 
Wills,  J. 
Wood,  W.  B. 
Wood,  W.  B.,  Jun, 
Wood,  J. 
Williams,  H.  M. 
Woodman,  James 
Wilkinson,  T. 
WiUett,  H. 
Warden,  E. 
Wellbye,  H. 
Walker,  T. 


nONORA.RT    MEMBERS. 


Bloomfield,  Rev.  £.  N. 
Clarkson,  Bev.  G.  A. 
Curteis,  T. 
Davis,  Dr.  W. 
Latham,  Dr.  K.  G. 
Lee,  H. 
Mitten,  W. 
Prince,  C.  L. 
Stevens,  Dr. 
Ward,  J.  aifton 


Barnard,  Miss 
Langridge,  Miss 
Woollams,  Mrs.  Henry 


SOCIETIES    ASSOCIATED, 

WITH     WHICH     THE     SOCIETY     EXCHANGES     PUBLICATIONS, 


And  whose  Presidents  and  Secretaries  are  ex-^ffido  Members  of 

the  Society  : — 

Barrow  Naturalists'  Field  Club. 
Belfast  Naturalists*  Field  Club. 
Belfast  Natural  History  and  Philosophical  Society. 
?  Boston  Society  of  Natural  Science  (liass.,  U.S.A.) 
Cardiff  Naturalists'  Society. 
Chester  Society  of  Natural  Science. 
Chichester  and  West  Sussex  Natural  History  Society. 
Croydon  Microscopical  Society. 
Department  of  the  Interior,  Washington,  U.S.A. 
Eastbourne  Natural  History  Society. 
Edinburgh  Geological  Society. 

Epping  Forest  and  County  of  Essex  Naturalists'  Field  Club. 
Folkestone  Natural  History  Society. 
Geologists'  Association. 
Glasgow  Natural  History  Society. 
Glasgow  Society  of  Field  Naturalists. 
Leeds  Naturalists'  Club. 

Lewes  and  East  Sussex  Natural  History  Society. 
Maidstone  and  Mid  Kent  Natural  History  Society. 
North  Staffordshire  Naturalists'  Field  Club. 
Peabody  Academy  of  Science,  Salem,  Mass.,  U.S.A. 
Quekett  Microscopical  Club. 
Royal  Microscopical  Society. 
Royal  Society. 

Smithsonian  Institution,  Washington,  U.S.A. 
Society  Beige  de  Microscopic,  Bruxelles. 
Watford  Natural  History  Society. 
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BRIGHTON    AND    SUSSEX 


Natural 
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FOR  THE 


Year   ending   30TH     September,    1883. 


Adopted  at  a  Meeting  held  on  Thursday,  October  11th,  1883. 


PRIilTBD  AT  THIS  *<GUABDIA.V"  HTDRAULIO  WORKS,  31,  NORTH  8TRBBT. 

1883, 


HARVAHD  COLLEGE  LfORAItY 
IN6RAHAM  f||M> 


DR. 


1 1.?^. 
W.    A.    HOLLIS. 


tJto«-;^r88ident8  : 


MR.   HOLLIS, 

MR.    BIGGE, 

DR.    HALLIFAX, 

MR.  SIMONDS, 

MR.  W.  E.  C.  NOURSE, 

MR.  T.  GLAISYER, 

MR.  F.  MERRIFIELD, 

REV.  H. 


MR.  HASELWOOD, 
MR.  ALD.  COX, 
MR.  J.  DENNANT, 
MR.  G.  D.  SAWYER, 
DR.  BADCOCK, 
MR.  J.  J.  E.  MAYALL, 
HON.  HOWE  BROWNE, 
G.  DAY. 


T^ntttxrav^  Treftatrrer: 
MR.    THOMAS    GLAISYER, 

12,   NORTH   STREET. 


gJomniiita©  : 


MR.  C.  F.  DENNET, 
MR.  E.  A.  PANKHURST, 
DR.  CORFE, 


DR.  MILES, 

MR.  F.  E.  SAWYER, 

MR.  E.  J.  PETITFOURT. 


^ixntxrav^  Secreifffies ; 


MR.  BENJAMIN  LOMAX, 

II,  PARK  CRESCENT  TERRACE. 


MR.  J.  COLBATCH  CLARK, 

64,   MIDDLE  STREET. 


]9nnorarg  Librarian  and  eitrator: 
MR.  R.  GLAISYER, 

THE       DISPENSARY. 


At  the  Annual  Meeting  of  the  Brighton  and  Sussex 
Natural  History  Society,  held  in  the  Curators  Room,  Free 
Libiary  and  Museum,  Church  Street,  October  nth,  1883, 

It  was  Resolved, — 

That  the  Report  and  Treasurer's  Account,  now  brought 
in,  be  received,  adopted,  and  entered  on  the  Minutes,  and  printed 
for  circuhition  as  usual. 

That  the  following  gentlemen  be  elected  as  Oflkers  of  the 
Society  for  the  ensuing  year : — President :  Dr.  W.  A.  HoUis ; 
Treasurer :  Mr.  Thomas  Glaisyer ;  Committee :  Mr.  C.  F.  Dennet, 
Mr.  E.  A.  Pankhurst,  Dr.  Miles,  Dr.  Corfe,  Mr.  F.  E.  Sawyer, 
and  Mr.  E.  J.  Petitfouit ;  Honorary  Secretaries :  Mr.  B.  Lomax 
and  Mr.  John  Colbatch  Clark ;  Honorary  Librarian  and  Curator: 
Mr  Robert  Glaisyer. 

That  the  sincere  thanks  of  this  Meeting  be  given  to  the 
Vice-Presidents,  Treasurer,  Committee,  Honorary  Secn^aries,  and 
Honorary  Librarian,  for  their  services  during  the  past  year. 

That  the  thanks  of  this  Meeting  be  presented  to  Dr.  W. 
A.  Hollis  for  his  able  conduct  as  President  during  the  past  year. 

(Signed)  W.  A*  HOLLIS, 

Chairman. 
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Your  Committee  are  pleased  to  be  able  to  report  the 
continued  prosperity  of  the  Society  during  the  year  which 
terminated  on  the  30th  September^  1883. 

The  Microscopical  Meetings  have  been  held  during  the 
year  according  to  the  arrangement  mentioned  in  the  last  report, 
and  your  Committee  are  pleased  to  be  able  to  state  that  they 
have  been  very  successful.  It  has  been  arranged  to  continue  the 
receipt  of  the  paper  edited  by  Mr.  Arthur  C.  Cole,  F.R.M.S.,  and 
published  under  the  name  of  **  Studies  in  Microscopical  Science," 
with  the  mounted  objects  issued  with  it,  which  have  been  found 
very  useful  in  promoting  the  interest  of  the  Meetings.  A 
Microscope  for  the  use  of  the  Members  has  been  purchased. 

The  Financial  condition  of  the  Society  is  very  satis&ctory, 
there  being  now  a  balance  in  the  hands  of  the  Treasurer  amount- 
ing to  j£iio  13s.  A  Statement  of  the  Accounts  for  the  year  is 
annexed. 

The  number  of  Members  has  slightly  decreased  during  the 
year.  A  list  of  the  present  Members  is  appended  to  this  Report. 
Members  are  requested  to  endeavour  to  increase  the  prosperity  of 
the  Society  by  bringing  its  advantages  under  the  notice  of  their 
friends. 


A  list  of  the  Books  whi 
Society  during  the  year,  and 
during  the  year,  is  appended  lo  I 

A  Supplementary  Catalog 
Library  since  the  printing  of  t} 
published  and  may  be  obtained  i 

The  Conversazione  was  h 

14th  of  March,  and  was  very  sue 

465  Members  aud  friends. 

The  Field  Excursions  during  t 

1881.— October  u 

1883.— May  I  ith, 

„        June  i6th, 

„        July  14th, 

„        September 

The  Annual  Excursion  toi 

the  Fisheries  Exhibition  at  Soutli 

were  kindly  received  by  Henry  L 

Honorary  Members  of  the  Societj 

mittee  of  the  Fisheries  Exhibition 

objects  of  panicuhr  interest  in  th 

A  list  of  the  papers  reac 

appended  to  this  report,  and  the  t 

to  those  gentlemen  who  have  reat 

The  thanks  of  the  Society ; 
careful  preparation  of  the  Supplen 
E.  J.  Fetitfourt  for  the  able  way  in 
subjects  at  the  Microscopical  Mec 

The  Committee  have  agnii 
Government  of  the  United  Stalts 
for  their  great  and  continued  lit 
reports  and  other  papers. 


The  following  is  a  list  of  the  papers  read  at  the  Ordinary 
Meetings : — 

1882.— October :  An  evening  devoted  to  the  Exhibition  of 
Specimens. 

'  „  November :  On  ''Fats  and  Oils,  Glucose  and  Starch/' 
by  Dr.  Corfe. 

„        December :  On  "  Spiders'  Webs,"  by  Mr.  W-  H. 
Strevens. 

1883. — ^January:  On  ''Motes  from  a  Sunbeam  under  the 
Microscope,  or  Air -Dust,  its  Nature  and 
Significance,"  by  Dr.  W.  A.  Hollis. 
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99 


99 


February :  On  "  The  Glacial  Period  in  Geology,  and 
certain  Modem  Theories  of  the  causes  thereof,' 
by  the  Rev.  H.  G.  Day. 

March  :  "  A  few  Notes  on  Meteorites,"  by  Dr.  Miles. 

April :  On  "  Gills  and  Lungs,  their  development  and 
differentiation,"  by  Mr.  K  J.  Petitfourt 

May :  An  evening  devoted  to  the  Exhibition  of 
Specimens. 

June:  On  "Sussex  Natural  History  Folk-Lore  and 
Superstitions,"  by  Mr.  F.  E.  Sawyer. 

July  and  August :  Vacation. 

September :  An  evening  devoted  to  the  Exhibition  of 
Specimens. 


The  following  is  a  list  of  the  subjects  introduced  at  the 
Microscopical  Meetings : — 

1882. — October:  Pinna  of  Cow's  Ear;  Stem  of  Copper 
Beech;  Shaft  of  Human  Clavicle;  Stem  of 
Umbrella  Plant ;  by  Mr.  E.  J.  Petitfourt. 
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1 882. — November:  Rock  Pikrite;  Hmnaii  Skin;  Human 
Liver ;  Human  Kidney ;  by  Messrs.  E.  A. 
Pankhurst  and  E.  J.  Pedtfoozt 

„        December:   Spinal  Cord  of  Cat;   Cat's  liver;  by 
Mr.  K  J.  Petitfourt 

1883. — ^January :  Rachis  of  Bracken  Fern;  ThaUiis  of Fncos 
Vesiculosus ;  by  Mr.  B.  Lomax. 

„        March  :  Bronchus  of  Sheep,  by  Mr.  £.  J.  Petitfourt 

April :   Dolerite  from  Dahnahay  Hill,  by  Mr.  E.  J. 
Petitfourt. 

May :  Some  Sections  of  Granitic  Rocks,  by  Mr.  E. 
A.  Pankhurst 

June :  Section  of  Coifs  Foot,  by  Mr.  E,  J.  Petitfooit 

99        July  and  August :  Vacation. 

Presentations  of  the  following  books  have  been  received 
during  the  year : — 

Alphabetical  Catalogue  of  Specimens  of  Fossil  Fishes  in 
the  collection  of  Sir  de  M.  Guy  Egerton,  Bart ;  Results  of 
Experiments  on  the  Potato  Crop,  by  G.  Maw ;  Address  by  the 
President  of  the  Liverpool  Geological  Society;  Proceedings  of 
the  Warwickshire  Naturalist  and  Archieological  Field  Club,  1880 ; 
British  Art,  50  years' retrospect,  1832  to  1883,  by  G.  Wallace; 
Plea  for  the  Rainband,  by  J.  R«  Capron ;  Quarterly  Journal  of 
Geological  Society,  Nos.  150,  154,  155  ;  Memoire  sur  les  Fossiles 
des  Environs  de  Paris,  i  vol.,  1873,  by  M.  Lamarck ;  Monograph 
of  the  Fossil  Reptilia  of  the  London  Clay,  pt  i ;  Chdonia,  1849, 
by  Owen  and  Bell;  British  Fossil  Echinodermata,  pt  3;  Car> 
boniferous  Brachiopoda,  pt  5;  Reptilia  of  the  Wealden 
Formation,  pt  5 ;  Palyzoa  of  the  Crag,  1859  (from  Mr.  H. 
WUlett) ;  Natural  History  of  Hastings  and  St  Leonard's  and  the 
Environs,  and  First  Supplement  (from  Rev.  £•  N.  Bloomfield) ; 
Primitive  Industry,  by  C.  Abbott  (from  Peabody  Institution, 
Salem,  Mass.,  U.S.A.) ;  Report  of  Smithsonian  Institution  (from 
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the  Department  of  the  Interior,  Washington,  U.&A.);  An 
Ancient  Bird  and  its*  Fossil  Allies,  by  Miss  Crane  (from  tlie 
Authoress);  Bulletin  de  Seance  de  la  Society  Beige  de 
Microscopie;  Bulletin  Astronomique  et  Mdt^orologique  de 
rObservatoire  Imperial  a  Rio  Janeiro ;  Proceedings  of  Geological 
Association,  voL  7,  No.  6  and  7 ;  Proceedings  of  Natural  History 
Society  of  Glasgow,  vol.  5,  pt.  i  (from  the  respective  Secretaries) ; 
the  Atomic  Theory,  by  Ad.  Wurtz  (from  Mr.  C.  F.  Dennet). 

The  following  Books  have  been  purchased  during  the 
year: — 

Sketches  at  Home  (Geikie);  Primaeval  World  of  Switzerland 
(Professor  Heer) ;  Animal  Intelligence  (C.  J.  Romanes) ;  Human 
Faculty  and  its  Development  (Galton) ;  Studies  in  Microscopical 
Science  (Cole) ;  Voyage  of  Challenger,  vol.  5 ;  American 
Ornithology  (Wilson  and  Buonaparte);  Recent  Advances  in 
Physical  Science  (Tait) ;  Man  before  Metals ;  Forest  Scenery 
(Gilpin)  ;  Ants,  Bees,  and  Wasps  (Sir  J.  Lubbock) ;  Origin  and 
Metamorphoses  of  Insects  (Sir  J.  Lubbock) ;  Wild  Flowers 
considered  in  relation  to  Insects  (Sir  John  Lubbock) ;  History  of 
Harting  (Gordon) ;  British  Aphides,  vol.  4  (Buckton). 


or  TBI 


§n0]^t0n  4c  ^imtft  fj^atuntl  jlisiarj)  $fim\% 


Aylen,  S. 
Abbey,  H. 

Bellingham,  C. 
Bigge,  A. 
Brown,  J.  H. 
Browne,  G. 
Badcock,  Dr. 
Black,  A. 
Boxall,  W.  P. 
Balean,  H. 
Booth,  E. 

Browne,  Hon.  Howe 
Bishop,  J.  G. 
Botting,  W. 
Brinton,  R. 
Benson,  G.  F. 
Barnes,  J. 
Baker,  J.  S. 
Buchel,  C. 
Burrell,  W.  H. 
Babcr,  Dr.  E.  C. 
Bostel,  D.  T. 
Barrow,  G.  S.  M. 


Burrows,  Seymour 

Clark,  J.  Colhatch 
Cross,  Rev.  J.  H. 
Cox,  A.  H. 
Capon,  J. 
Corfe,  Dr. 
Challen,  ^V. 
Champion,  F.  S. 
Comlidge,  T. 
Caush,  D.  E, 
Chapman,  E. 
Clifton,  Lord 
Coningham,  —  Jun. 
Clark,  F.  G. 

Dennant,  J. 
Davey,  H. 
Dennet,  C.  F. 
Davis,  H.  C. 
Day,  Rev.  H.  G. 
Duke,  F. 
Denman,  S. 
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Edmonds,  H. 
Evans,  George 
Eisenhofer,  A.  A. 
Evett,  G.  A. 
Ewart,  Dr.  Joseph 

Fox,  O.  A. 
Friend,  b.  B. 
Friend,  Daniel 
Fisher,  S.  W. 
Freeman,  C.  G. 

Glaisyer,  1'. 
Glaisyer,  R. 
Glaisyer,  J.  H. 

Hallifax,  Dr. 
HoUis,  W.  M. 
Hadlow,  F.  V. 
Haselwood,  J.  E. 
Hallett,  W.  H. 
Hart,  E.  J. 
Hurst,  H. 
Hobbs,  J. 
Hack,  D. 
HoUis,  Dr.  W.  A. 
Holder,  J.  J. 
Hamblin,  £. 
Hannington,  Rev.  J. 
Hoadly,  A. 
HoUoway,  A. 
Hamblin,  J. 
Haynes,  J.  L. 
Henriques,  A. 


llawes,  H.     . 

Infield,  H.  J. 

Jackson,  W. 
James,  R.  A. 

Leuliette,  L. 
Lee,  W.  R. 
Lomax,  B. 
Lucas,  J.  E. 
Langton,  H. 
Lockyer,  G.  R. 

Merrifield,  F. 
Marshall,  E.  J. 
Mayall,  J.  J.  E. 
Mills,  P. 
Mitchell,  W.  W. 
Millard,  Dr.  W.  J.  K. 
Morris,  J. 
Medcalf,  E.  S. 
Mills,  A. 
Marchant,  W. 
Merry,  VV. 
Miles,  Dr.  E.  J. 
Moon,  Dr.  W. 
McKellar,  Dr. 
Merrifield,  C.  W. 

Nash,  W.  H. 
Nye,  H. 

Nourse,  W.  E  C. 
Norman,  S. 


12 


Newnham,  J.  M. 

PhUUps,  B. 
Pocock,  C«  J. 
Piatt|  H. 
Pankhurst,  £.  A. 
Puttick,  W. 
Poundall,  W.  L. 
Parton,  F. 

Petitfourt,  E.  J. 

Ross,  Dr.  Harris 
Rutter,  Dr. 
Ross,  Dr.  Douglas 
Ryde,  G.  W. 
Ryde,  W. 
Rogers,  R.  S. 
Roper,  F.  C.  S. 

Smith,  C.  P. 
Smith,  T. 
Smith,  W. 
Smith, J.  P.M. 
Smith,  S.  J.  Woodham 
Savage,  W.  D. 
Savage,  W.  W. 
Sawyer,  G.  D. 
Sawyer,  Fredk.  E. 


Scott,  E.  E. 
Simonds,  T.  R. 
Sakmann,  F.  W. 
Stride,  J.  W. 
Strevens,  W.  H. 
Spooner,  C.  H. 
Sayers,  J. 
Smith,  Dr.  Tyler 

Thomas.  D. 
Tasker,  J. 

Verrall,  Hemy 
Venall,  Hugh  J. 

Winter,  J.  N. 
Wallis,  M. 
WaUis,  W.  C 
WaUis,  E.  A. 
Wood,  W.  IL 
Wood,W.R.,Jun. 
Wood,  J. 
WiUiams,  fi.  M. 
Woodman,  James 
Wilkinson,  T. 
Willett,  H. 
WeUbyc,  H. 
Walker,  T. 
Wood,F. 
Webster,  W. 


n:ONORJLRY  MEM<SERS. 


Bloomfield,  Rev.  E.  N. 
Clarkson,  Rev.  G.  A. 
Curteis,  T. 
Davis,  Dr.  W. 
Jenner,  J.  H,  A. 
Latham,  Dr.  K.  G. 
Lee,  H. 
Mitten,  W. 
Prince,  C.  L. 
Stevens,  Dr. 
Ward,  J.  Clifton 


JOADJ^    SUBSCRIr^ERS. 


Barnard,  Miss 
Woollams,  Mrs.  Henry 


SOCIETIES   ASSOCIATED. 

WITH  WHICH  THE  SOCIETY  EXCHANGES  PUBLICATIONS, 

And  whose  Presidents  and  Secretaries  are  ex-offiao  Members  of 

the  Society : — 

Barrow  Naturalists'  Field  Qub. 

Belfast  Naturalists'  Field  Club. 

Belfast  Natural  History  and  Philosophical  Society. 

Boston  Society  of  Natural  Science  (Mass.,  U.S.A.) 

Cardiff  Naturalists'  Society. 

Chester  Society  of  Natural  Science. 

Chichester  and  West  Sussex  Natural  History  Society. 

Croydon  Microscopical  Society. 

Department  of  the  Interior,  Washington,  U.S.  A. 

Eastbourne  Natural  History  Society. 

Edinburgh  Geological  Society.  - 

Epping  Forest  and  County  of  Essex  Naturalists'  Field  Club. 

Folkestone  Natural  History  Society. 

Geologists'  Association. 

Glasgow  Natural  History  Society. 

Glasgow  Society  of  Field  Naturalists. 

Leeds  Naturalists'  Club. 

Lewes  and  East  Sussex  Natural  History  Society. 

Maidstone  and  Mid  Kent  Natural  History  Society. 

North  Staffordshire  Naturalists'  Field  Club. 

Peabody  Academy  of  Science,  Salem,  Mass.,  U.S.A. 

Quekett  Microscopical  Club. 

Royal  Microscopical  Society. 

Royal  Society. 

Smithsonian  Institution,  Washington,  U.S.A. 

Soci^t^  Beige  de  Microscopic,  Bruxelles. 

Watford  Natural  History  Society. 
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FOR  THE 


Year   ending    30TH    Septembei^,    1884, 


Adopted  at  a  Meeting  held  on  Thursday,  October  9th,  1884. 


Briffbttm : 
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HARVARD  COLLEGE  LIBRA«I» 
INGRAMAH  Fillip 


:   !.. 


DIL    jdS^H    EWART. 


t?}ce-lfr©$id«nt8  : 


MR. 

MOLLIS, 

MB.  ALD.  COX, 

MR. 

BIGGK, 

MR  J.  DENNANT, 

DR. 

HALLIFAX, 

MR.  G.  D.  SAWYER, 

MR. 

SIMONDS, 

DR.  BADCOCK, 

MR. 

W.  K  C.  NOURSE, 

MR.  J.  J.  E.  MAYALL, 

MR. 

T.  GLAISYER, 

HON.  HOWE  BROWNE, 

MR. 

F.   MERRIFIELD, 

REV.  H.  G.  DAY, 

MR. 

HASELWOOD, 

DR.  W.  A.  HOI.LIS. 

MR.    THOMAS    GLAISYER, 

12,    NORTH    STREET. 


60mmittd9 : 


MR.  C.   F.   DENNET, 
MR  E.  A.  PANKHURST, 
DR.   CORFE, 


DR.   MILES, 

MR.  F.   R    SAWYER, 

MR.  E.  J.  PETITFOURT. 


MR.  BENJAMIN  LOMAX, 


II,  PARK  CRESCENT  TERRACE. 


MR.  J.  COLBATCH  CLARK, 

64,   MIDDLE  STREET. 


MR.   R.  GLAISYER, 
Z12,     queen's      road. 


At  the  Annaal  Meeting  of  the  Brighton  and  Sussex 
Natural  History  Society,  held  in  the  Curator's  Room,  Free 
Library  and  Museum,  Church  Street,  October  9th,  1884, 

It  was  Resolved, — 

That  the  Report  and  Treasurer's  Account,  now  brought 
in,  be  received,  adopted,  and  entered  on  the  Minutes,  and  printed 
for  circulation  as  usuaL 

That  the  following  gentlemen  be  elected  as  Officers  of  the 
Society  for  the  ensuing  year: — President:  Dr.  Joseph  Ewart; 
Treasurer :  Mr.  Thomas  Glaisyer ;  Committee  :  Mr.  C.  F.  Dennet, 
Mr,  E.  A.  Pankhurst,  Dr.  Miles.  Dr.  Corfe,  Mr.  F.  E.  Sawyer, 
and  Mr.  E.  J.  Petitfourt ;  Honorary  Secretaries  :  Mr.  B.  I^max 
and  Mr.  John  Colbatch  Clark ;  Honorary  Librarian  and  Curator : 
Mr.  Robert  Glaisyer. 

That  the  sincere  thanks  of  this  Meeting  be  given  to  the 
Vice-Presidents,  Treasurer,  Committee,  Honorary  Secretaries,  and 
Honorary  Librarian,  for  their  services  during  the  past  year. 

That  the  thanks  of  this  Meeting  be  presented  to  Dr.  W.  A. 
Hollis  for  his  able  conduct  as  President  during  the  past  year. 


OF   THE 


n%\hn  k^mBn%zk:z\  ^iskg  ^nmig. 


Your  Committee  are  pleased  to  be  able  to  report  the 
continued  prosperity  of  the  Society  during  the  year  which 
terminated  on  the  30th  September,  1884. 

The  Financial  condition  of  the  Society  is  very  satisfactory, 
there  being  now  a  balance  in  the  hands  of  the  Treasurer  amount- 
ing to  ;;^  1 19  17s.  8d.  A  statement  of  the  Accounts  for  the  year 
is  annexed. 

The  number  of  Members  has  remained  the  same  as  last 
year.    A  list  of  the  present  Members  is  appended  to  this  Report. 

A  list  of  the  Books  which  have  been  presented  to  the 
Society  during  the  year,  and  also  of  the  Books  purchased  during 
the  year,  is  appended  to  this  Report. 

The  Conversazione  was  held  at  the  Royal  Pavilion  on  the 
19th  of  March,  and  was  very  successful,  having  been  attended  by 
353  Members  and  Friends. 

The  Field  Excursions  during  the  year  have  been  as 
follows  : — 

1883. — October  13th,  to  Hassock's  Gate. 

1884. — May  loth,  to  Lewes. 

„       June  14th,  to  East  Grinstead. 

„  July  19th,  to  Keymer,  when  the  Members  were  most 
hospitably  entertained  by  their  fellow  Member, 
Mr.  Shaw4 
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1884. — ^August  16th,  to  Chafley. 

„       Sq>tember  i3thy  to  Newhaven. 

The  Annual  Excursion  took  place  on  the  8th  of  July,  to 
Petworth  and  Bignor,  when  there  was  a  large  attendance,  and  a 
very  pleasant  day  was  spent 

The  Papers  read  before  the  Society  during  the  past 
Session,  as  shewn  by  the  appended  list,  have  possessed  more 
than  usual  interest  and  importance.  Without  wishing  to  make 
invidious  selections  from  a  series  where  all  the  papers  were  good, 
your  Committee  would  specially  draw  your  attention  to  the 
originality  and  comprehensive  grasp  of  the  subject  displayed  hj 
Dr.  Joseph  Ewart  in  the  treatment  of  his  paper  on  "  Poisonous 
Snakes  and  their  Poisons."  The  classification  of  the  Corals  of 
the  Brighton  Museum  has  been  entrusted  to  Dr.  Miles,  and  in  an 
essay  thereon,  read  before  the  Society  in  February  last,  he  has 
shewn  the  value,  in  such  cases,  of  steady  painstaking  mdustiy, 
when  it  is  guided  by  a  true  spirit  of  scientific  research.  One  of 
our  readers,  the  Rev.  J.  Hannington,  has  been  recently  elevated 
to  a  Central  African  See.  May  we  not  learn,  from  this  result  of 
his  labours,  how  the  pursuit  of  Natural  History  is  consistent  with 
highest  phases  of  Missionary  life?  Two  evenings  during  the 
Session  were  occupied  by  Mr.  Seymour  Burrows.  This  gentleman, 
in  his  intelligible  discourse  on  the  Diatoms,  and  in  his  subsequent 
microscopical  demonstration  of  them,  shewed  a  knowledge  of  the 
subject  attained  by  few.  Geolo>;y  and  Palaeontology  have  not 
been  neglected  by  our  Members,  as  the  interesting  remarks  of 
Mr.  Edward  Crane  and  Dr.  Corfe  can  testify.  Considered  as  a 
whole,  the  papers  have  displayed  great  scientific  knowledge  and 
training,  and  your  Committee  trust  that  the  high  standard 
attained  by  the  papers  during  the  past  Session  may  be  upheld  in 
forthcoming  ones,  and  that  the  Members  generally  may  shew  by 
increased  attendance  at  the  Meetings  that  they  have  a  genuine 

in  the  welfare  of  the  Society.  * 


The   following   subjects  have  been  introduced   at   the 
Microscopical  Meetings : — 

1883. — October  :  A  Demonstration  of  the  Chief  Methods 
of  preparing  Stained  Sections  of  Animal  Tissues 
and  Organs,  by  Mr.  T.  W.  Groves,  Demonstrator 
of  Practical  Biology,  &c,  at  King's  College, 
London.  In  this  Lecture,  which  proved  most 
interesting  and  instructive,  the  manipulations 
were  performed  with  great  skUl,  and  valuable 
hints  were  thrown  out  in  all  branches  of  the 
subject. 

.  „  November :  Common  Rush  (Juncus  Communb),  by 
Mr.  Benjamin  Lomax. 

1884. — ^January :  Dog's  Tongue,  by  Mr.  E.  J.  Petitfourt 

„        March  :  Specimens  of  Spleen,  by  Mr.  E.  J.  Petitfourt. 

„        September :  Bulrush  (Typha),  by  Mr.  E.  J.  Petitfourt. 

Living  Specimens  exhibited  by  Mr.  Haselwood  on  Microscopical 
nights  have  proved  very  attractive,  and  Mr.  G.  D.  Sawyer,  Mr. 
Seymour  Burrows,  Dr.  Winter  Fisher,  and  others  have  contributed 
to  the  interest  of  the  Meetings.  An  increase  in  the  number  of 
exhibitors  and  others  interested  in  this  Branch  would,  however, 
be  welcomed  by  those  who  at  present  take  a  share  in  the 
proceedings. 

The  thanks  of  the  Society  are  due  to  Mr.  E.  J.  Petitfourt 
for  the  able  way  in  which  he  has  introduced  the  subjects  at  the 
Microscopical  Meetings. 

The  Committee  have  again  to  record  their  thanks  to  the 
Government  Departments  of  the  United  States  and  the  Smith- 
sonian Institute  for  their  great  and  continued  liberality  in 
forwarding  valuable  reports  and  other  papers. 

The  Committee  wish  to  record  their  high  appreciation  of 
the  services  rendered  to  the  Society  by  Dr.  Mollis,  not  only  by 
the  valuable  papers  he  has  contributed,  but  also  by  his  constant 
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attendance  and  the  able  and  courteous  manner  in  which  he  has 
discharged  the  duties  of  the  office  of  President  during  the  past 
two  years. 

The  following  is  a  list  of  the  papers  read  at  the  Ordinary 
Meetings : — 

1883. — October :  "  Birds  and  their  Uses  in  the  Economy  of 
Nature,"  by  Mr.  F.  Fuller. 
„       November  :  ''  Poisonous  Snakes  and  their  Poisons," 
by  Dr.  Joseph  Ewart,  M.R.C.P. 

„        December  :  "  A  Fight  for  Life  amid  Rocks :  a  Phase 

in  the  Evolution  Controversy,"  by  Dr.  W.  A. 

HoUis. 
1884. — January:  "The  state  of  Natural  Science  at  Rome 

about  the  time  of  Christ,"  by  Mr.  E.  A.  Pank- 

hurst 
„       February :  "  Some  remarks  on  the  Brighton  Museum 

Corals  and  Corals  in  General,"  by  Dr.  Miles. 

„  March  :  "  A  Naturalist's  Ramble  in  Central  Africa," 
by  the  Rev.  J.  Hannington. 

„       April :  "  Diatomaceae,"  by  Mr.  Seymour  Burrows. 

„  May :  "  Remarks  on  some  recent  Osteological 
Additions  to  the  Brighton  Museum  from  Kent's 
Cavern  and  elsewhere,"  by  Mr.  Edward  Crane, 
F.G.S. — At  this  meeting  Dr.  Corfe  exhibited 
some  human  bones  of  ancient  date  found  near 
the  Dyke  Road,  Brighton. 

„  June  :  "Sussex  Dialect  and  Speech,"  by  Mr.  Fredk. 
E.  Sawyer,  F.R.  Met.  Soc 

„       September  :  "  Reptiles,"  by  Mr.  Benj.  Lomax,  C.E. 

Presentations  of  the  following  Books  and  Papers  have 
been  received  during  the  year: — 

A  Paper  on  Poisonous  Snakes  and  their  Poisons,  by  Dr. 
Ewart,  read  before  the  Society  on  the  8th  November,  1883  (ftom 
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the  Author) ;   A  Paper  on  the  Brighton  Museum  Corals  and 
Corals  in  General,  by  Dr.  Miles,  read  before  the  Society  on  the 
14th  February,   1884  (from  the  Author) ;   Atomic  Theory,  by 
A.  D.  Wurtz  (from  Mr.  C.  F.  Dennet);   Leisure  Hour,  Sept., 
1883,  containing  Life  of  Professor  Owen  (from  Miss  Crane); 
Sussex  Fish  and  Fisheries,  Sussex  Natural  History  Folk-Lore  and 
Superstitions,  Sussex  Folk-Lore  and  Customs  connected  with  the 
Seasons,  by  F.  E.  Sawyer,  F.M.S.  (from  the  Author);  Folk-Lore 
Journal,  July,  1883  (from  Mr.  F.  E.  Sawyer) ;    Carcinologiske 
Bidrag    til  Norges  Fauna,   1879,  by  G.   O.  Sars;  Voextlivet  I 
Norge,  by  Dr.  F.  C.  Schiibeler,  1879  ;  Die  Anamie,  by  S.  Laache, 
1883  y  Enumeratio  Insectorum  Norvegicorum,  1877  and  1880, 
by  H.   Siebke ;    Krystallographisk-Chemiske  Undersogelser,  by 
Th.    Hiortdahl    (from    the    Royal    University    of    Norway) ; 
Etudes  sur   les    nouvesments    de    L*Atmosphfere,    by    C.    M. 
Guldbergem      H.     et     Mohm,      2nd     part,      1880;      Fossil 
Arachnidas,  by  Rev.  P.   B.   Brodie,   F.G.S. ;   Position   of  the 
Silurian,  Devonian,  and  Carboniferous  Rocks  in  the  London 
Area ;  The  Chalk  of  the  Southern  Part  of  Dorset  and  Devon, 
The  Cliff  Sections  of  the  West  of  Dieppe  and  at  Newhaven,  by 
W.  Whitaker,  F.G.S. ;  Notes  on  the  British  Palaeozoic  Crustacea 
(Merostomata),  by  H.  Woodward,  F.G.S. ;  On  a  Flint  Implement 
found  at  Barnwell,  Cambs.,  by  A.  F.  Griffith,  B.A. ;  Cambridge- 
shire Geology,  by  T.  G.  Bonney,  F.G.S. ;  On  the  Plumules  or 
Battledore  Scales  of  the  Lepidoptera,  by  J.  Watson ;  Withered 
Leaves,  by  J.  W.  Fisher ;  Notes  on  Four  Series  of  Palaeolithic 
Implements  from  South- Africa,  by  C.  J.  Rickard,  communicated 
by  A.  F.  Griffith,  B.A. ;  Section  at  Hordwell  Cliffs,  by  the  late 
E.   B.  Fawney,   M.A.,  and  H.   Keeping;    On  the  Aims  and 
Prospects  of  the  Study  of  Anthropology,  by  W.  H.  Flower, 
LL,D.,  F.R.S. ;  Fifty  Years'  Retrospect  of  British  Art,  Pictorial, 
Decorative,  and  Industrial,  by  G.  ^Vallis,  F.S.A.  (from  Mr.  H. 
Willett) ;    Announcement  of    the    Wagner    Free    Institute    of 
Science,  Philadelphia,  1883  (from  Mr.  C.  P.  Sherman);  Summary 
of  a  Meteorological  Journal  kept  by  C.  L.  Prince,  Esq.  (from  the 
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Author) ;  Proceedings  and  Transactions  of  Croydon  Microsco{Hcal 
and  Natural  History  Club,  1883  ;  Report  of  Belfast  Nataial 
History  Society,  1882-83 ;  Proceedings  of  the  Chester  Society  of 
Natuial  Science,  1883-84;  Proceedings  of  Natural  History 
Society  of  Gla^;ow,  vol  5,  pt  2,  1881-82  ;  Transactions  of 
Eastbourne  Natural  History  Society,  2  pts.,  January  and  May, 
1883  ;  Bulletin  de  la  Soci^t^  Beige  de  Midoso^iie,  5  numbers; 
Bulletin  Astronomique  et  Meteorologique  Rio  de  Janeiro,  2  pts^ 
1883 ;  Proceedings  of  Royal  Microscopical  Society  and  List  of 
Members,  1884;  Journal  of  Quekett  Microscopical  Club;  Pro 
ceedings  of  Geologists'  Association ;  Report  of  Cardiff  Naturalists' 
Society,  1883 ;  Report  of  North  Staffordshire  Naturalists'  Field 
Club,  1883  ;  Proceedings  of  Geologists'  Association,  Nos.  5  and  6, 
and  Report  for  1883 ;  Proceedings  of  Warwickshire  Field  Club, 
1880  (from  the  Secretaries  of  the  respective  Societies ;  Report  of 
Smithsonian  Institution,  1882  (from  the  Institution) ;  Report  of 
the  Geological  Survey  of  the  United  States  (from  the  Depart- 
ment of  the  Interior). 

A  presentation  of  18  slides  for  the  microscope  has  been 
received  from  Rev.  Clarke  Smith. 

The  following  Books  have  been  purchased  during  the  year;— 

Reports  of  the  Challenger  Expedition,  5  vols.;  Ancieat 
Scottish  Lake  Dwellings  (Robt.  Munro);  Siberia  in  Asia(Seebohm). 
Ammonites  of  the  Lias,  by  T.  Wright,  F.R.S.,  pt  V.,  1882,  VI., 
1883;  Brachiopoda,  Devonian  and  Silurian,  by  T.  Davidson, 
F.R.S.,  voL  5,  pt.  I.,  1882,  II.,  1883 ;  Echinodermata  Cretaceous, 
by  T.  Wright,  F.R.S.,  vol.  I.,  pt.  X.,  1882  ;  Flora  Eocene,  British, 
by  J.  S.  Gardner,  F.G.S.,  vol.  I.,  pt.  III.,  r882,  vol.  2.  pt.  I.,  1883 ; 
Mollusca  Crag,  by  S.  V.  Wood,  1882  ;  Trigoniae  Fossili  by  the 
late  J.  Lycett,  L.R.C.P.E.,  Supplement  No.  2  ;  Trilobites,  Cam- 
brian,  Silurian,  and  Devonian,  by  the  late  J.  W.  Salter,  A.L.S., 
pt.  v.,  1883  ;  Trilobites  Carboniferous,  by  H.  Woodward,  F.R.S., 
pt.  I.,  1883  (issued  by  the  Palaeontographical  Society). 
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SOCIETIES  ASSOCIATED, 

WITH  WHICH  THE  SOCIETY  EXCHANGES  PUBLICATIONS^ 

And  whose  Presidents  and  Secretaries  are  ex-officio  Members  of 

the  Society : — 

Barrow  Naturalists'  Field  Club. 

Belfast  Naturalists'  Field  Club. 

Belfast  Natural  History  and  Philosophical  i:^ociety. 

Boston  Society  of  Natural  Science  (Mass.,  U.S.A.) 

Cardiff  Naturalists'  Society. 

Chester  Society  of  Natural  Science. 

Chichester  and  West  Sussex  Natural  History  Society. 

Croydon  Microscopical  Society 

Department  of  the  Interior,  Washington,  U.S.A. 

Eastbourne  Natural  History  Society. 

Edinburgh  Geological  Society. 

Epping  Forest  and  County  of  Essex  Naturalists'  Field  Club. 

Folkestone  Natural  History  Society. 

Geologist's  Association. 

Glasgow  Natural  History  Society. 

Glasgow  Society  of  Field  Naturalists. 

Leeds  Naturalists'  Club. 

Lewes  and  East  Sussex  Natural  History  Society. 

Maidstone  and  Mid  Kent  Natural  History  Society. 

North  Staffordshire  Naturalists'  Field  Club. 

Peabody  Academy  of  Science,  Salem,  Mass.,  U.S.A. 

Quekett  Microscopical  Club. 

Royal  Microscopical  Society. 

Boyal  Society. 

Smithsonian  Institution,  Washington,  U.S.A. 

Society  Beige  de  Microscopie,  Bruxelles. 

Watford  Natural  History  Society. 
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October,     1884,     to    June,    1885 


Adopted  at  a  Meeting  held  on  Thursday,  June  llth,   1885. 


D.    O'CONNOR,    PRIRT8B,      •OaABDlAN"    OFFICE,    34.    NORTH  STRBBT. 


1885. 


A.  ISr  ISrU  A.  L     REPORT 


OF    TBS 


BRIGHTON   AND  SUSSEX 
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}st0r8 


atiti% 


October,     1884,     ^^    June,    1885 


Adopted  at  a  Meeting  held  on  Thursday,  June  11th,  1885. 


Brigbtan : 

D.   O'OONNORt  PRISTER,    «'QnAEDIAN"   OFHCR,   34,   NORTH  STREET.    ' 


isas. 
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.*t. 


DR.    JOSEPH    EVVART. 
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Mr.   HOLLIS, 
Mr.  BIGGE, 
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Mr.  ALD.  COX, 
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eammittoo : 


/     MR.  C.  F.  DENNET, 

MR.  E.  A  PAN K HURST, 
DR.  CORFE, 


DR.  MILES, 
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HARVARD  COLLEGE  LIBRART 
INGRAHAM  FUND 

JUrt  I01M2 


•-  •- 


DR.    JOSEPH    EWART. 


l?iC8-]^rB8idant8 : 


Mr.  HOLLIS, 
Mr.  BIGGE, 
DR.  HALLIFAX, 
MR.  SIMON DS, 
MR.  W.  E.  C.  NOURSE, 
MR.  T.  GLAISYER, 
MR.  F.  MERRIFIELD, 
MR.  HASELWOOD, 


Mr.  ALD.  COX, 
MR.  J.  DENNANT, 
MR.  G.  D.  SAWYER, 
DR.  BADCOCK, 
MR.  J.  J.  E.  MAYALL, 
HON.  HOWE  BROWNE, 
REV.  H.  G.  DAY, 
DR.  W.  A.  HOLLIS. 


l^txxtnvavg  Treastiror: 
MR.     THOMAS    GLAISYER, 

1 2,     NORTH     STREET. 


/ 


Bommittae : 


MR.  C.  F.  DENNET, 
MR.   E.  A.  PAN K HURST, 
DR.  CORFE, 


DR.  MILES. 

MR.  F.  E.  SAWYER, 

MR.  E.  J.  PETITFOURT 


l^^txtttxrHvy  Secretaries: 


MR.  BENJAMIN  LOMAX, 

PARK    ROAD   WEST. 


Mr  J.  COLBATCH  CLARK, 

64,   MIDDLE  STREET. 


Ai  :h«  An::;:ial  Meeiing  of  the  Brighton  afd  Sussex 
X  krriLAi  Hirr:  kT  Sx:iett,  held  in  the  Curator's  Room,  Free 
I,.ai.-T  Ar>i  Mjse-jTii,  Church  Street,  June  nth,  1885, 

It  ip  v5  Rrs^:'  rr. — 

Tm:  tie  Re^.or:  and  Treasurers  Account,  now  brought 
•^  r*;  recall  e±  -i  pie-i,  a*~.d  entered  on  the  Minutes,  and  printed 
':r  cjrr-l:r':c  i>  .:>  mI 

T'::^  tie  :\ -Ir^I*:;;  gentlemen  be  elected  as  Officers  of  the 
Scclitj  f:c  tre  cr->uinc  yeir: — Preadent :  Dr.  Joseph  Ewait; 
7re.iiv:r^  -  Mr  TJicn^s  Gliisrgr ;  Committee :  Mr.  C.  F.  Dennet, 
Mr  H  .V  r^Lnilurst.  Dr.  MZes,  Dr.  Corfe.  Mr.  F.  E.  Sawyer, 
^r.'I  Mr  H  ^.  ?^::;t:\.-.:r: ;  HocDrarr  Secretaries:  Mr.  B.  Lomax 
i-i  Mr  \ -t  C:-:  ^:-h  Cliri. 

rr*it  thi  5^rrci«  tr*:ir.k5  of  this  Meeting  be  gi%'en  to  the 
V  .Ti^r^-^iiT-tx.  TrejLsurrr,  Coi^nsluee,  and  Honorary  Secretaries 
?^u  .^;.  j^  scr*,'Ct^  w— .  *.  *— c  .wSi  Tear* 


«  -w 


of   th^    Meeting   be    presented   to 
I>,  J-'««rh  E*i^  fcr  !.:>  a^>  conduct  as  President  daring  the 


v.x<?  \ca: 


OF  THB 


\^  ^^"^^  ^^  *».f  ^k^^u^'^k^     w^^H-^  ^>^  ^  '  ^>'-^.  0   ^.'   ^.#  '^^  ^i^^ 


At  a  Special  General  Meeting  of  the  Society  held  on  the 
I  ith  of  December  last  it  was  resolved  that  the  Annual  G^;neral 
Meeting  shall  be  held  in  June  instead  of  October,  so  that  this 
report  only  relates  to  the  time  which  has  elapsed  since  October 
last  instead  of  for  the  whole  year. 

It  is  with  very  deep  regret  that  the  Committee  record  the 
death  of  Mr.  Robert  Glaisyer,  who  for  many  years  acted  as 
Honorary  Librarian  and  Curator  of  the  Society.  lie  became  a 
member  of  the  Society  on  the  12th  day  of  August,  1858,  and  has 
from  that  time  taken  an  active  interest  in  promoting  its  welfare. 
lie  has  from  time  to  time  prepared  catalogues  of  the  books  in 
the  Library,  and  hos  always  been  most  diligent  and  careful  in 
looking  after  the  books  and  periodicals.  He  rendered  most 
efficient  assistance  in  the  arrangements  for  the  Soirees,  and  has 
in  many  other  ways  devoted  much  time  and  attention  to  the 
affairs  of  the  Society. 

The  Committee  have  not  yet  succeeded  in  finding  a  suc- 
cessor to  Mr.  Glaisyer  in  the  offices  of  Hon.  Librarian  and 
Curator,  but  hope  to  do  so  during  the  ensuing  vacation. 

With  a  view  to  promoting  the  study  of  Natural  History, 
your  Committee  have  offered  prizes  of  three  guineas  and  two 
guineas  to  the  Candidates  presenting  the  two  best  Essays  on- 
*'  The  main  features  of  the  Physiography  of  the  Brighton  District 
together  with  a  description  of  any  rare  Animals  or  Plants  peculiar 
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Presentations  of  the  foUowi 
received  from  October,  1884,  to  M 

Belfast  Natural   History    I 

Belfast  Natural  History  and  Philos 

the,  i883>84  ;  Bulletin  de  la  Societ 

year,  Nos.  3,  4,  and  5  ;  Chichest 

History  and  Microscopical  Society 

C.  F.,  Esq.,  Report  on  the  Total  So 

and  January  iiih.  1880,  and  Photc 

Petworth  ;   Eastbourne   Natural  H 

actions,  parts  5  and  6  ;  Essex  Field  < 

Natural  History  Society's  Proceed i 

Cathedral  Yard,  Manchester,  Descri 

Sale  at ;  Geological  Association,  Free 

Index  for  vol.  8  of  Proceedings  ;  Hi 

Transactions  of  the,  pt.  1,1883;  Muse 

Sciences,  Davenport  Iowa,  Putnian, 

Museum  (pamphlet),  1885 ;  New  York  ] 

of  the, vol.  I M  No.  2 ;  Peabody  Academ 

1874  to  1884  ;  Postal  Microscopical 

Prince,  C.  L.,  Esq.,  Crowborough,  Su 

logical  Journal ;   Quekct   Microsco]] 

vol.  2,  No.  10  ;  Smithsonian  Instituti 

London  Microscopical  and  Natural  I 

Keport ;    United  States  Geological  ^ 

Interior,    3rd   Annual  Report ;  Will 

Bulletin  de  Mus^e  Royale  D'Histoire 

Quarterly  Journal  of  Geological  Societ; 

Archaeology  in  the  Mersey  district,  18; 

ation  Committee's  3rd  Report ;  Potter 

Geology  of  the  Cheshire  Coast ;  P'rittor 

tions  of  the  Beds  between  the  Chalk 

in  the  S.E.  of  England  ;  Yorkshire  Phil 

Report,    1884  ;    Chester   Society  of 

Report,  1884  ;  Ray  Society,  Report  of 


1 884. — November  :  "  Epitheliu'u,"  by  Mr.  E.  J.  Pctitfourt. 

1885.— April  •  "Hepatice,"  by  Mr.  C.  P.  Smith. 

Specimens  have  been  exhibited  at  the  Meetings  by  Mr. 
J.  E.  Haselwood.  Mr.  G.  D.  Sawyer,  Dr.  Winter  Fisher,  Mr. 
H.  V.  Shaw  and  other  Members. 

The  Committee  have  again  to  record  their  thanks  to  the 
Government  Departments  of  the  United  States  and  the 
Smithsonian  Institute  for  their  great  and  continued  liberality  in 
fon^'arding  valuable  reports  and  other  papers. 

The  Ordinary  Meetings  in  October,  1884,  and  May,  1885,- 
were  devoted  to  the  Exhibition  of  Specimens,  and  the  following  is 
a  list  of  the  papers  read  at  the  other  Ordinary  Meetings  : — 

1884. — November:  On  (i)  "The  Lowest  Forms  of  Living 
Things  ;  (2)  Physiology  ;  (3)  The  Aboriginal 
Races  of  India,"  being  an  Inaugural  Address 
by  Dr.  Ewart,  F.R.C.P. 

„  December  :  "  Notes  on  the  appearance  of  Anchovies 
on  the  Sussex  Coast  in  November,  1884,"  and 
"  Supplement:.!  Notes  on  Sussex  Fish  and 
Fisheries,"  by  Mr.  Fredk.  E.  Sawyer,  F.R.  Met. 
Sqc. 

1885. — January  :  **  Electric  Railways  :  How  made  and  how 
worked,  with  experimental  Illustrations,"  by  Mr. 
E.  A.  Pankhurst. 


» 


>» 
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February:  **Time  Division  and  Time  Reckoning," 
by  Mr.  Henry  Pratt,  F.R.A.S. 

March  :  "  Anglo-Saxon  Guilds  and  Norman  Crafts,'> 
by  Dr.  Corfe. 

April :  "  Hepatice,"  by  Mr.  C.  P.  Smith. 


LIST     OF      r 

3sng!itau^?nssfi  J^nt: 
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Conference  of  Del^ates  of  Scientific  Societies,  Proceedings  at, 
1884. 

The  following  Books  and  Periodicals  have  been  purchased 
during  the  year  : — 

Fishe's  Excursion  of  an  Evolutionist ;  Romer's  Bones  and 
Caves  of  t?jcow ;  Clermont's  Quadrupeds  and  Reptiles ;  Clermont's 
Quadrupeds  of  Europe  ;  Pascoe's  Geological  Classifications ; 
Hodge's  Older  England  ;  Saxon  Leechdom  ;  Challenger  Reports, 
vols.  10  and  11  ;  Freshwater  Algoe ;  Unity  of  Nature  (Duke  of 
Argyle) ;  Ganot's  Physics ;  Studies  in  Mic<*oscopical  Science, 
vol.  3 ;  English  Moss  Flora ;  Geological  Magazine ;  Zoological 
ditto ;  Entymologist  ditto  ;  Science  Gossip ;  Microscopical 
Quarterly;  104  numbers  of  Nature,  two  years. 
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Adopted  at  a  Meeting   held  on   Thursday,  June  10th,  1886. 
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Siighton : 

TUE     SOUTHERN     PRINTING     COMPANY,    130,    NORTH    STREET. 

1886. 


Dr.  JOSBPQ- EWART. 
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Mr.  J.  COLBATOH  CL.\RK, 
64,  Middle  Street. 
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In  presenting  their  annual  report,  your  Committee  have  the 
pleasure  of  again  recording  the  continued  prosperity  of  the 
Society.  They  deeply  regret  the  loss  which  the  Society  has  sus- 
tained by  the  death  of  two  of  its  Vice-Presidents,  viz.,  Mr.  A. 
Bigge  and  Dr.  Hallifax;  who  had  been  connected  with  the 
Society  for  upwards  of  30  years  and  who  at  one  time  took  an 
active  part  in  promoting  its  prosperity. 

Financially,  the  condition  of  the  Society  is  very  satisfactory, 
there  being  a  balance  of  £133  Is  7d  in  the  hands  of  the 
Treasurer.  Annexed  to  this  report  is  a  statement  of  the  receipts 
and  expenditure  for  the  past  year.  The  number  of  members  re- 
mains about  the  same.  A  list  of  the  present  members  is  appended 
to  this  report 

Presentations  of  the  following  books  and  papers  have  been 
received  by  the  Society  during  the  year : — 

The  Data  of  Ethics,  byH.  Spencer ;  Astronomy,  by  F.  Arago, 
2  vols  ;  The  Natural  History  of  Creation  (from  Mr.  E.  Hamblin)  ; 
Physical  Diagnosis,  by  Loomis;  Zoological  Recreations,  by 
Broderip;  Water  Analysis,  by  Wanklyn;  The  Sterescope,  by 
Brewster  ;  Geological  Terms,  by  Page ;  British  Ferns,  by  Johnson  ; 
Stones  of  the  Valley,  Symonds  ;  British  Butterflies,  by  Coleman  ; 


nnbound  current  periodicala  and  pamphlets^  has  be^i  entirely 
re-arranged  and  a  new  catalogue  has  been  prepared  and  will 
shortly  be  issued  to  the  members. 

A  change  in  the  officers  of  the  Society  has  also  taken  place, 
Mr.  Lomax,  one  of  the  Hon.  Sees,  finding  that  his  public  duties 
prevented  his  taking  so  active  a  part  in  the  work  of  the  Society 
as  he  wished  to  do,  resigned  his  office,  but  the  Committee  are  glad 
to  state  that  he  has  accepted  the  office  of  Hon.  Curator.  Arrange- 
ments were  made  by  the  Committee,  under  which  Mr.  K  A. 
Pankhurst  was  appointed  Science  Secretary.  The  Society  is  much 
indebted  to  Mr.  F.  G.  Clark  for  his  kindness  in  auditing  the  ao- 
counts. 

The  competition  for  the  prizes  offered  by  the  Committee  for 
the  two  best  essays  on  the  physiography  of  the  Brighton  District, 
referred  to  in  the  last  report,  cannot  be  said  to  have  been  a  suc- 
cess, only  one  essay  having  been  sent  in  and  that  not  being  of 
sufficient  merit  to  enable  the  Committee  to  award  the  writer  a 
prize. 

The  Committee  for  various  reasons  have  thought  it  desirable 
to  discontinue  holding  the  Conversazione  for  the  present. 

The  annual  excursion  took  place  on  the  7th  of  July  last, 
when  between  30  and  40  members  visited  Hailsham,  Michelam 
Priory,  Eastbourne,  and  other  places  in  the  vicinity,  the  President 
and  several  members  of  the  Eastbourne  Natural  History  Society 
accompanying  them,  the  excursion  proving  a  most  enjoyable  one. 

The  field  excursions  during  the  year  have  been  as  follows^ 
viz  : — 

1885.—May  16,  to  Balcombe. 

June  13,  to  Horsted  Keynes. 

July  11,  to  Shoreham  and  Steyning. 

August  15,  to  West  Hoathly. 

September  12, — 

October  10,  to  Arundel  Park  and  Forest 


ty  Mr.  Edward  Alloway  Pankhurst ;  A  Dollond  Microscope,  by 
Mr.  G.  D.  Sawyer  ;  A  Beale's  Neutral  Tint  Eeflector,  by  Mr.  C. 
A.  Wells. 

Believing  that  it  would  tend  to  increase  the  usefulness  of  the 
Society,  the  Committee  recommend  that  the  name  of  the  Society 
be  changed  and  other  alterations  in  the  rules  made,  and  at  a  special 
general  meeting  to  be  held  on  the  17th  of  June  resolutions  to  that 
effect  will  be  proposed. 

The  Committee  have  again  to  record  their  thanks  to  the 
Government  Departm*^nts  of  the  United  States  and  the  Smith- 
sonian Institute  for  their  great  and  continued  liberality  in  for- 
warding valuable  reports  and  other  papers. 

The  thanks  of  the  Society  are  due  to  those  gentlemen  who 
bave  read  papers,  exhibited  objects,  or  presented  books  to  the 
Society,  and  in  concluding  their  report  your  Committee  would 
urge  upon  each  member  to  endeavour  to  promote  the  welfare  of 
the  Society  by  bringing  its  merits  under  the  notice  of  his  friends. 
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This  book  should  be  returned  to 
the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  cents  a  day  is  incurred 
by  retaining  it  beyond  the  specified 
time* 

Please  return  promptly. 
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